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TEOCDEFOEFEE CHO 
To the | 
READER; 


"He Good Acceptance 

. which the former Part 
= ;. of ths BOOK. hath 
recerved in the World (which: 
was extituled, The Uſe of the 
Line: of Proportion ( or Num-. 
bers) commonly, called Gun-- 


ter's Line made caſte.) bath a-* 
| nimated_ me to write fome . 0-. 
; ther Precepts , and to adde [ome 
| other Proportional Lines of” Mr. 
' Gunter's fir ft. contrivance from. 


p4 
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"To the Reader. 
hs Togarithmical © Tables of 
Artificial Sines and Tangents 

upon a Strait Ruler. Y 


In the Firſt Part Thave prin- 
eipally applied the Vine of 
+ 4 oth 10 ſuch kind of Mens 
ſurations 45 are of daily uſe 
among ft Workniew , as if the 
Menſuration” of Board, Glaſs , 
Timber, | Stone ,- Brick-work, 
Tiling , Paitnetog ,” Paving, - / 
FRINGIOg, Wainſcotting ;, &ca 
of all which (and' ſome othey 
Menſurations Y 1 have given 
there Fffikiete Rules and' Ex- 
amples, Whevefore TÞ ſhall (ir 
ths Second Part) omtt to [ay 
any thing of ſuch matters or 
things as 1 have at large hands» 
Hd therein ; although all the 
| Work | 
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To the: Reader: 


Work in that Book lng oghy 
may. be performed upon one. of. 
the Links nk x upon. ths 
Ruler, namely, by the Line of 
Numbers of two Radiuſles ; 
bat ſhall principally diſconrſe, 
or treat, of the Uſes of ſuch 0+ 
{her Proportional Lines as are. 
inſcribed upon thx Ruler , as 
now contrived + And yet Twilk 


, mot - forbear' to fhew bow t0 


perform many Problems inthe 
Formey, Part by ths Ruler at- 
ſo ; but they ſhall only be ſuch, 
which. by the I snes ( as the 
are now. dilpoted) may b 
wrought with leſs Trouble , 
more Speed , and the ſame Ex- 
aQtneſs ; and many, which there 
(by the Single Line) required 
greateſt trouble in 1hezr per- 
;Z formance, 


© T'5' the Reader. 
formance', may be' hey done 
With the greateſt eaſe.; may, 
mnany (and theſe the wt arfi.- 


p74 by mnſpettion only, not 


mediing with ary/other ; My 
3; ie aim ih this Second 
art ing to ſhew ſuch other 
Uſes of the Common ( or Gene- 
ket ) Line (viz. the Line of 
Numbers ) together with ſuch 
other Proportional” Lines or 
Scales 1 4 ths Rubter inſcri- 
bed, inthe ſolution of the moſt 
ofeful and neceſſary Problems 
i% Arithmetick, Geometry, A=- 
ſtrontomy , Geography ; Navi- 
gation, Dialling , Frigonome- 
try , and ſeveral other of the 
Mathematical'Sciences, as ſhall 
Fender it a moſt abſolute and 
Secefſory Conrometant, not only. 


iy 


| To the: Reader. 
F Artificers , bat for att: ſorts 

* degrees of Men , of what 
' grality ſoever, that are any 
wayes inclinable fo , or de- 
lighted in Mathematical Pra- 
Fices: 


And in order therennto [I 
' have under apt Heads_,and di- 
| flint# Titles (and not miſcella- 
'  micuſly )) goven variety of Pro 
blems and Examples z# all the 
above-mentioned SCHences. 


F ſhall not ſay more toinduce 
you to the peruſal of theſe Tras 
fates , but commend you tothe 
Prattice of what zs herein 
contained ; and (beſides the dee 
light you will take there, 
ibe benefit and. profit you may 
re= 


To the Reader. 


recerve thereby ) will be ſufs 


ficrent motrves ro mnduce you to 
their peruſal. 


And now bet me acquaznt thee 
Reader , that unto thu Second 
Part there is added a Supple- 
ment, containing 1he Delcrip- 
tion, and ſome Uſes (and thoſe 
not a few) of a comvenient Two- 
foot Joynt-Rule. 


Thns have T given you a foort 
Account of whats contained 
both in this Second Part and n 
the Suppkment ; 60th; which ' 
1 commend unto thee, wiſhing 
thee good ſucceſs mm thy peruſal 
and prattice of them ; and in 
& ſhort time thou mayeſt expect 
fome other Treatiſes of thu kind, 


and 


To the Reader. 


and of other Parts of the 


| Mathematicks alſo ( ſome of 
| them being almoſt ready for the 
| Preſs -) from him who wiſhes 
| thy welfare and the Advances 


ment of Knowledge in the 


, Common-wealth wherein he: 
| Gves. 


London , 


| May 21. 1677. 


Will, Leybourn: 


hel ale hs th ah als ole ts 


Advertiſement. 


Heſe Rus , and 
all other Mathe- 
matical Inſtruments, et- 
ther for Sea or Land, are 
made and ſold by Wal- 
ter Hayes at the Sign of 
the Croſs- Daggers m 
M oor-Fields, near the 
Popes-Head ' 'Tivern 
London, 
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PROPORTION 


ir  Made-E ASIE. 
"A SECOND PART. 
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CHAP.LI. 


The deſcription of the RULER , 
and the manner how the' ſe- 
veral Lines upon tt are to be 


diſpoſed. 


F4 He Ruler may be made either 

; "of Braſs, Wood or Ivory,and 
it may be a ſtreight Ruler of - 

two Foot long or more, at 

| Ppleaſure;- or it may be ina ſtreight 

I B Rule 


2 The LINES deſcribed, | 


Rule or Scale but of one foot long , 
bur then'fome of the lines will be ve- 
ry ſhort , and the Diviſion on them 
too ſmall ; Or Thirdly (andybeſt of 
all) upon a Two-fqot-Joynt-Rule, 
which opened will be the fame as a 
ſtreight Rule of two-foot long. 

The Lines upon the Ruler are' in 
Number Eight, beſides Scales of e- | 
qual parts, and .of Chords, which | 
may be upon the edges of the Ru- 
ler. But upon the flat of the Ruler 
(as I faid before) Eight Scales or 
Lines, 1 


I. The firft, and uppermoſt is one 
fingle line of Numbers , containing | 
the whole length ( or. very near ) of 
the Rule, divided: firſt into ten un- | 
equal parts , and thoſe agajn, ſub- 
divided intorten , ſo often as quan- 
tity will permit, according tothe 
=—_ manner of dividing of ſuch 
Lines. 


Il. Next 


The LINES deſcribed. 1 


H. Nextunder-this Line ( and fa- 
cing of it, ) are three lines of Num- 
bers , all of equal length , and all 
three of them together, are of e- 
qual length to the firſt ſingle line. 


III. The third Scale is a Line of 
Numbers broken , having One in 
the middle thereof, and broken off 
at either end of the Rule, at 31 and 
62 hundred part, 


IV. Underneath this broken Line ]. 
( and facing of it) is the common 
Ime of Numbers of two Radiuſſes. 


Theſe-Four forc-mentioned Lines, 
ſerve to Extratt the Square and 
Cube Roots by Inſpection, without | 
the uſe of Compaſies, and for o- 
ther Uſes alſo, as ſhall hereafter 

*. be 'made manifeſt, 


V. The fifth Line is A Wy of Ar- 


 Tificial Sines , divided into:90 unequal 


res, and ſubdivided. And . 7+ 
B 2 VI, Is 


The LINES , deſcribed. 


VL. Is-a-line of Artificial Tangents 
numbered unequally to 45. Degrees, 
and back again' towards 90;; fo far 
as the Ruler-will permat. ; 


Theſe 'twoiT.ines of Sizes and Tan- 


- £ents;, are bottbof them of: one 


Length or Radius, and are to be 
uſed with the fourth line of Num- 
bers of 2 Redruſſes. 2709 © d 
VII. The ſeventh Scale is a Line 
of Artificial Sines , having, go 'deg. * 
in the middle of the Line, and then 
the -Diviſions, are continued up be- 
ond go deg. to the end of the Ru- 
er; Ending at;84 deg. 10m. or ra- 
ther at 174"deg. 10m. 


VIII. The eight Scale 1s a line of 
Artificial Tangents, which faceth the 
former line of Sings; havingthe Ka- - . 
dixs ( or 45 deg.) in the middle of 
the Line, againſt go deg. of the 
Sines , and: is continued up above 
45 deg. to. the end of the Ruler ; 
' | where 


The LINES d:ſcribed, % 


where it terminatesat 84 deg; ro m. 
s as the Sines do, and this avoids back- 
, | ward counting, 


Theſe two laſt lines of Sines and 
Tangents (being, both of the ſame 
Radius ) are to be uſed with the 
Fourth Line of Numbers of two 

: Radinſſes, and are of good uſe in 

4 the ſolution of Spherical Triangles, 

where Obrufe Angles are ingre- 


T dicnt in the Queſtion : And alſo 
£4 when the Tangent given or requi-. 
red , exceeds 45 degrees. 


I ſhall ſay no more concerning 
the Lines upon the Ruler , for every 
man being at liberty, to inſert ſuch 
other as his particular.occaſion ſhall 

| require., as. Chords, - Equal parts, a 
| Meridian-bne , and ſuch like: Inthe 
Figure they are diſpoſed in this 
Order. 


- 
: 


The 


'6 
23S&22434.42£34244.4 
li The USE of the | 
PROPORTIONAL 
EN ES 
I N 


ARITHMETICK. 


CHAP. II, 


=O paſs by Nameration, XMnlti- 
| plication, Diviſion , the Golden 
Rales both Dire -and Reverſe , as 
alſo Daplicated and Triplicated Pro- | 
portions, they being ſufficiently trea- | 
ted of inthe Seven firſt Chapters of 
| the Firſt part, I ſhall proceed to 
| the work of the Ninth Chapter, 
| Which is 

SE C- 


ARITHMETICK. + 


. SECTIONL 


To Extratt the Square Root by the 
Lines, 


He Rule delivered for the Ex- 
traction of the Square Root in 
the Ninth Chapter, is, [ Divide the 
ſpace between 1 , and the number whoſe 

| Root is to be Extratted into two equal 

parts , and the middle point ſhall fall 
upon the Root required.) So the root 
of 36 being required , if you divide 
the ſpace between Ix and 36 into two 
poo parts, the Compaſs point will 
reſt upon 6, which 1is-the root of 

36, Alſo the ſecond Example 

of that Ninth Chapter requires the 

root of: 256, the diſtance berween 
1 and Z56 being divided into two 
equalparts , the Compaſſes w:!! +! 

upon 16, the root of 256, 


This is the way there preſcribed , 
. and is the only way to perform 
B 4 that 


8 ufes- of che Lines i» 


that Work upon one ſingle Line* 
But as the lines are now diſpo- |! 


ſed, 


If upon the line of Numbers of 
two Raines ; you take the diſtance 
between the middle x and 36, the | 
lame diſtiance fet upon the x at the | 
beginning .of 'the ſame Line ſhall | 


reach. to 6.upon. the: broken Line. 
Alſo the diſtance between the mid- 
dle x and 256 being applyed to the 


* broken line from Tx in the middle 


thereof, the point ſhall fall upon 16 
in the broken Line, which is the 
Square Root of 256. 


SECTION I. 
To Extra the Cube Root by the 


Lines. 


1 His is- the work of the Tenth 
Chapter, and the Rule there 
delivered for finding of the Cube 
Root , is [| Divid: the ſpace between 
R I 


{ 


ef 
J- 


f 


: 


| 


o | 


C 


a | 


1 


| 


ARITHMETTICK. 


T 41d the Number whoſe Cube Root is 
required , Into 3 equal parts , and the 
Compaſs point will reſt upon the Root. ] 
Sa, the Cube Root of 216 being re- 
quired, the diſtance between 1 and 
216, being divided into 3 equal parts, 
the Compatſs-point will reſt upon 6, 
which is the Cube Root of 216.— 
Alſo another Exampl: in that Chap- 
ter; is, to find the Cube Root of 
1728, which 1s performed by dt- 
viding the ſpace between x, and 
1728 into 3 equal parts, which be- 
ing done, the Compatis-point will 
reſt upori, 12, which 1s the Cube 
Root of 1728. 


This 1s the way there preſcribed 5 
but by theſe Lines, 


If you take the diſtance between 
the firſt x and 216 of the Line of 
Numbers of 3 Radigffes, that diſtance 
will reach from the third x of the 
line of 3 Radixſſes to 6,in the firſt and 

By greate!t 


wo ED 
ID 


I0 Uſes of the Lines in 
greateſt line of Numbers. Alſo, 


the diſtance taken upon the Line of 
Numbers of 3 Radiuſſes from the' up- 


permoſt x (which repreſents Thou- 


ſands) the ſame extent will reach 
from 1, or 10, atthe beginning of 
the great Line of Numbers, to.12., 
which is the Cube Root of 1728; 
— Likewiſe the diſtance from the 
firſt zin the line of 3 Radiuſſes to 729, 


being taken in the Compalles, and. 


apphed to the*third x:in the ſame 
Line, that extent will reach upon 
the Great Line tog., which is the 
Gube Root of 729, 


By. the diſpoſition of theſe” ſeveral 
Lines of Numbers in this Order , 
you ſee that both the Square and 
Cube Roots may be extracted by 
once opening ofthe Compalles,but 


that is notall, for there. is yet a- - 


greater Compendium , for by their 
being diſpoſed in this Order, both 
the Square and the Cube Roots 
may 


| 


"ARITHMETICK, 11 
may be Extratted , and alſo the 
Root being given , the Square 
or the Cube thereof may be found 
by InſpeCtion, without the help of 
the Compalles z and how to per- 
form the ſame by theſe Lines , 1 
ſhall now come to ſhew; 


SECTION. IIL 


To extratt the Square Root of any 
Number by the Lanes without Com- 
[paſſes, 


"JiHs work is verformed upon the 


Ruler by he wor the Line of Num- 
bers of tWO Radinſſes and the Broken 
Line, Now when any number is 
given , and the Square Root there» 
of is required , 

Firſt, you muſt conſider whether 
R. figures in your number given be- 
ing Integers,' be Even or Odd: If 

our number given conſiſt of even 
gures (asof 2,4,6, or8) or of 
odd figures (61 I, 3»>5,7,07 9) 
_ If; 


yp? 


_ 


<a 


pg ater Soon rg 


—— 20 
D— _ 
— GT 


_— Er 
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—— If the number being Integers,| t 
conſiſt of even places, then count the | 1 
nutmber in the firſt Radizs of the | | 
Linc of two Radiuſlles ; bur if it con- 
fiſt of an odd number of Figures, 
count'it. in the ſecond, Radius of+the 


, 


SSM NAM LO 


'ſame Line; in either of which eaſes 


( as one of them it will always be ) 
right againſt your number , you 
ſhall find the Square Root thereof; 
which Root mutt conſiſt of ſo ma- 
ny places as the number admits 
of Periods , Or Points in the Arith- 
metical Exirattion. 

Example 1. Let 5276 ( anum- 
ber conliſting of. even places Y.be 
given;,.. and let the Square Root be 
required : "Cpunt. this number;in 
the firſt Radius of the Scale, and 
right againſt it in the broken Line 
you ſhall find 72,65 the neareſt 
Square Rozs thereof. 

Example 2. Let 72796, a num» 
ber of odd places be given, to find 
the Square Roos thereof ; Count 
this 


ARITHAMETICR. 13; 


this number in the ſecond Radius of 
the» Line , and right ' againft It in 
the broken: Line-, 'you ſhall find 
269,8., the Square Root thereof ; 


' which Root conliſts of threeF! igures,” 


becauſe the Sum admits of three Pe- 
riods or Points ; by Extraction:by 
the Pen. 


SECTION IV. 


The Root being grven; to find the Square 
Number eherengt 9 belonging. 


"He beſt way to perform this, is: 
by - Multiplication, and 18 cdtie 
enough , but by the Z:aes thus 
1, When the Roor given conſiſts 
of one Figure, as an Integer , ſeek: 
the Integer in the ſingle Line of 
Numbers once repeated, and righr 
againſt it,- on the Line of rwo Ra- 
diufles, is the Square Number, as it 
is figured upon the Rule, 
2, When the Root conſiſts of 
two Figures, ſeek it in the ſingle 
Line, 


14 Uſes of the Lines 5s 


Line, and right againſt it in the | 
Line of two Radiuſles, is the Square | 


Number belongi:g to that Roor; but 
two Ciphers or Figures muſt be ad- 


ded- to the number-fouhd , and that | 


for the reaſon hereafter given. 
3. When the Root conſiſts of 
s three Figures, ſeek 1t ( as before ) 


| 
1 
| 

| 


a _—— —— 


' in the ſingle Line, and - ng Ws | 


in the Line of two Radiuſles, you 
fhall have the Square Namber an- 
ſwering that Root, by adding four 
Ciphers or Figures to the number 
found. 


Examples of all thiſe Varieties. 


x. Theſquare of 2 is 4, the ſquare 
of 81s 64, as figured on the Rule. 

2. The ſquare of 20 is 400, by 
adding of two Ciphers ; the tquare of 
901s 1800, by adding two Ciphers to 
8x, the Line as it is figured. 

3. The ſquare of 146, 1521316, 
by adding of four Figures to 2, the 
number ſtanding againſt 146: 

And 
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| —- And again , The Square of 450 
| is202500,by adding of four Figures 
| to 20,, the number right againſt it, 


| Now to more number of Places than 
| theſe, I preſume none will at- 
f rempt to approach by any In- 
) ſtrument how large ſoever ; yet 
this may be a good guide to find 

the true number of Places ; 
For , Look how many. Figures 
you. increaſe the Root more 
than on the Rule 1s expreſled, 
twice ſo many 1s to be added to 
the ſquare : For when 6 on the 
ſingle Line 1s called 60, increafed 
by one place, then 36 -is called 
.Z600, increaſed by two-places z 
| ' and when 7 is called 700,increaſed 
- by two places; then muſt 49 the 
Root be 490000,increaſed by four 

_ places. : and thus much ſhall ſerve 
for the Extraction of the Square 
Root , and finding of a. Square 
Number: anfwerable to:a Root 
given, S E C- 


16 Uſes. of the Lines in 


SECTION. V, 

To Extraft the Cube Root of any 

Number by the Lines, without Com- 
paſſes, | 


His work 1s performed upon the | 


Ruler by help of the fingle Line 
of Numbers and the Line of three 
Radinfſes facing the ſame, Now 
when any number is given , 21d the 
Cube Root thereof is required, you 
maſt conſider whether your given 


number conſiſts of .1,4,7, or 10 Pla- 
ces, or of 2,5, or 8 Places, or of 


3,6 or 9 places: For, 
r, If the namber do conſiſt of 
I,4,7, Or Io places, you mult count 
it on the firſt Radius of the Treble 
Line , and right againſt ir on the 
ſingle Line you have the Root. 

2. If the number conſiſt of 2, 5, 
or- 8 places , count 1t on the ſe- 
cond Radius : And, 

3. If the number conſiſt of 3,6, 

| OT 


* P 
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or 9/places , count it in' the third 
Radius , and/againit it on the ſingle 


| Line is the Root required ; the 


Treble Line being figured according- 
ly from 2 to 1o0oo, of I, 2 and'3 


| places. 


But the number of Figures in the 


' Roor, is according to the number 


of Points , that the number is ca- 


- pable of in Cubical Extra@tion by the 


Pen, the number being pointed at 


| thefrſt, fourth, ſeventh and tenth 


Figures, and ſoYorwards, leaving 
wo Figures berween Point and 
Point, in this manner : 


$279167325 


And ſuch a number as this, will have 
four Integers in the Root of it, 


Examples of all theſe Varieties, 


T1. The Cxbe Root of 8is2 , found 
right over it; 2. The Cxbe Koot of 
64 is 4 , found right overit; 3. The 

* Cube 
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Cube Roos of 729 found in the third - 
Radius, .is but 9; becauſe ſuch a. 
number of three places is capable bur: | 
of one point. Again, 4. The Cube Root» | 
of 6859 found: in the firſ Radins | 
1s 19, found right over it, in- 
creaſing the Root one Figure , as 
the Cuve Number , as to counting 
on the Line, . is increaſed three Fi- 
gUures. | 

Laſtly, The Cxbe Root of 15625 
1s 25,o0f two places increaſed x,as the 
Cube Number is increaſed 3, as to 
counting, on the-Lines, 


—_ 


SECTIONVI 


A Cube Root given, to find the Cube 
Number thereto belonging. 


TF His is beſt done by ſquaring the 
Root given,and multiplying that 
Produtt by the Root again, by the 
Pen , but by the Limes thus as be- 
re ;- the Root being directly found 
on\the ſingle Line, on the treble 
Line 


Li 


| by 


1 
* 
2 
; 
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| Line is the dire& anſwer, or Square 
| Number required: 
But when the Root is increaſed 


| by a Figure ,. the Cabe Numbcr mult 


be increaſed by three Figures, when 


| the Root is increaſed rwo Figures , 


the Cube Number muſt be increaſed” 
ſix Figures. 

Example , The Cube of 2is 8, the 
Cibe of 4.is 64, the Cube of 9:18: 
729 directly, ſo as the Rule gives 


But the Cube of 20, the 2 iIncrea- 


| fed by one Figure, is in the treble 


Line 8000, increaſed three Figures, 
the Che of 80 is 5 12000; being three 
Figures more than 512 the Cube of 8. 
Again , The Cube of 150, being 
wo Fi 1gures more than 1 and SW 


| increaſed by ſix Figures more than- 


3:33, the Cube of rand';, viz. 
3375900 

The "Cxbe Root of a ſmall Number 
and Fraction is found as any whole 
Number: Example, The Cube R =_ 
O 


20 _-Uſes:of the: Lines 5n 
of 38, and is3; ,44 but to pretend 
to fractions of great nwmbers, by the| +1 
Line, is to loſe your: expectation ;|yhe 
bur a Cxbe Root may be given tofour| ry 
places, by a Line in integers, or] x- 
integers and.ſfraftions, and rhenrhe| wh 
Cxbe number will-conſiſt. of tenplaces; jj; 
and ſo much for Cxbe Roots by Inſpe-| mi 
ction only. | 

1 


; 
SECTION VII. | 
Of Reduction of Yxulgar Frattions t4| tc 
Decimal Frattions by the Eine. Lg 
| bt 
The Proportion-is:, $ of 
A S the Denominator of the Vu 
| gar Fraction , 1s'to its Nume- 
| Frator: Sos Vnity, or 'x,to the Nu- 
4 merator of a Decimal Fraction, 
7 equal in:Value to-the)Vulgar Fra- 
| Ction. 
F1 Example 1. What Decimal Fratti-| 
E 3 0n 15 equal to 54 ? | 


Extend | 


' 
Uh 
| 
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he] 'Exrend'rhe * Compaſſes from 84 
the Denomirtor; to 53'the Numera- 
ror; the fame extent will reach from: 
of! x{the"fame way ) to 75, Or 138: 
he which is a Decimal Fradtion equal 
in Valte't65z, 100 being theDeno- 
G&| minator. 
_ | "Example 2. What Decimal Fraftion 
| $6qual to 22 
Extend the Gompiaſits from '2T 
| to7, the ſame will-reach from 1 to 
133, ſothat 3 3 hundred parts is equal 
ih f Value tO al 1 fer. 


I 


$ CT 10 N vn, 
e-| A Simple Intereſt by *þc jp 


TR BP | * Beeſtion L., 


I [ F'rook mzx2 woneths, db gain 61: 
'bow much _ aud .y41n\18.the: 


F| | (amreinee:; ? 
' As 100: ist06 :: $0 is 326: tO 
d | 9:50 
| Etxend 
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Extend the-Compaſſes (on the Line 
of Numbers of two Radiſſes) from 
the middle 1, downwards, to 6, the 
ſame. extent will reach from 326; 
downwards, to 19, 56, . which is 
191, 11s. 2:d. And fo much will 
the Intereſt of 326 /. gain in 12; 
moneths. ' Alſo you may by the ſame| 
work find that 270 1. willgainin-1z. 
moneths, 16,40r 16 1.8 5. 1:3 3 


Daeſtion 2. 


What is the Intereft of 1751.18 v, | 


and 11 4d. for a year, at 6 1. per Cent. 
for a year ?; - 

You muſt frſt turn the 1754 I8s, 
and 114. into a Decimal Fraction, 


(cither as Ihavetaughtin my Arithe- | 
metick , or by ſuch a brief Table | 
as this following } and it will be 
175,9458 {. Which done, extend the | 
Compaſſes from x, downwards;to's, | 


© the ſame extent will reach , down- 


— = 


wards, from 175,9458 to 10,5 $42; | 


which reduced by the following 


Table 


E 


ARITHMETICK. 


| Table (or.otherwiſe } is rol. 12 s. 
1; 4. for theIntereſt of 1754. 18 s. 
114. for a Year. 


is A Table to Reduce En! liſh Money into; 


LO 


Decimal Parts, and the contrary. 


What will the Imereſt 
. | 9 moneths amo 


& P. Dect. 
(2 11/,0458 
22, 10,0417 
of5 | 9/9375 
249 8,03 33 
235 72292 
230 6,025.0 : 
9ZF | F/,0208; 
720 4,0 167 
IF 3',0 I2F 
,TO | 2',2083 
Wo) 11,0042 
Dueſtion 3: 


of 784 L. for 
wnt to at 61. Ad deg 
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I. As 100: is to6::: ſo-18 784 :to| | 
47 094» ; 
2, ASI2 », : 15tO 47,04 :: fois} : 
9m,: tO 35,28, | 
Exrend. the Compaſſes from 1 to| | 
6, downwards, the ſameextent will | 
reach downwards from 784 to 
47:24» which is the Intereſt of 
7844. for a year,or 12 maneths, - .. 
-Again,Exrend the Compaſſes from 
x2 moneths, to 47, 04; the ſame'ex- 
tend will reach,the ſame way, from 9 | 
moneths, to 35,28 , which reduced | 
is 354, 55.74. 14, almoſt, for the 
Intereft of 584-1, for. 9 moneths, = 


: Queſtion 4, >". 
What will the Intereft of 328 1, a- 


1,075». .- x \ 

Extend the Compaſles from 100 

to 6, the ſame extent willreach,the 
is 


9 


1C 


or 


wo 
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fame way from 328 to 19,68, which 
is the Intereſt of 328 /, for a year, or 
365 days, 

Again, Extend the Compaſles 
from 365 days to 19,68, the fame 
Extent, the ſame way,wlll reach from 
20 days to 1, 075, Whichis the Inre- 
reſt of 3281. for 20 days, and rhe 
Fraction reduced 18,1 /. I s, 64, 


Laeſt-2n F. 


If I receive 601, 8 5, and 4 FA for 
the Intcre$h of 755 1, 5 3. for a year, 
what Intereſt have I allowed in the 
Ioo |, for a year £ 


Redn CE 60 1, $1/AÞ into a Dec 
mal , and ft 1s 60,16r6. Alf re- 


duce7ss l. F 5, into a Decimal Fra- 
ction , and itis 755,25; Then rhe 
Proportion will be, 

EFPYY-2S : r060,1616 :: DO 1S 
IO0O : tOS 
Extend the Compaſles from 755, 
25 downwards, to 60,16, the ſame 
extent willrcach the ſame way from 


C I $0 


ee ER « —— -< — 7, 
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| 100to 3d, Which is the Rate of Inte-- 
1 relt that was received. 


SECT. IX. | 


Of Anatociſme or Compornd Intereſt 
by the Liges. 


LD neſtion * 


To find what the Intereſt of any ſum 
of Money, with the Principal, will be 
"2noreaſed unto in any number of years, 
and at any Rate of Intereſt ? 


Et it be required to find unto 

what ſum of Money 143 /.10 s. 

will be increaſed unto in 1o years, 

accounting Intereſt upon Intereſt at 
6 L. per. Cent. per Annum for 1000, 


The Proportion is 


; AS 1oo [. 
Is to 106 , the increale of 
1001, in a year, XY” 
SO1S 1431, 10 5. 
To 
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EA To the increaſe thereof in a year, 
which being 10 times repeated 
| upon the Line, ſhall at laſt reſt 
| upon the ſum both of Princi- 
{ pal and Intereſt in 10 years. 


Wherefore, 

Extend the Compalles from 100 , 

to 106 upon the ſingle Line of Num- 
| bers; the fame extent being ſet to 
'e | T1431. 105, (or 1435 ) and 10 times 
;, | repeated upon the Line , the ſame 
| way, the point of the Compalles 

at the tenth remove, ſhall reit apon 
O 257 1. and to fo much will 143 /. 
5 IO 5s. be increaſed to in Io years. 


Ln:ſtion 2. 

What is any ſuns of Money dns any 
number of years to come , worth 1m 
pr-ſent Money ; diſcounting intereſt up- 
on mtercſt at any rate propoſed ? 


Let it be required to find what 
257 1. due at 10 years end,is worth 
in ready Money , allowing 6 /. per 

GC 2 C.nt. 


Fl 


— 4 


28 


ut. Compound Intereſt. This Pro- 
blem 1s bur the converie of the for- 
mer : For, | 

The extent of the Compaſles be- 
riveen too and 196,. being placed 
upon 257 , and removed backwards 
rentimes; at the tenth remove you 
ſhall find the Compaſs point to reſt 
upon 143,5, Which 18 143 /. 1o s. 
and ſo much 1s the 257 {. due at 10 
years end, worth in ready Money. 


th: Lines in 


SD u:ftion % 


If a Year Ly Rent or Anuni ity, bs for- 
1 born a certain uamber of years, what 
will the arrearages rhereof Amount un- 
to at the expir: [t:on of the.tine?, at Any 


[| Yate of tute reſt propoſe A ? 


[| Foot an Anunity orRentof 1-1. 

ear be forborn for 4 years, WHAT 
is the Rent and the arrearages tHere- 
of worth at tt e expiration of the + 
vears, allowing 8 4. pr Cent. profit 
for the forvearance ? 


oy -_ 
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The Proportion 18 , 


(1 1) As81.: 1s to 190 £22 {0:14 
1od. : to IFo L. 


Extend the Compaſſes from 8 to 
x00, the fame extent ( the ſame 
way) will reach from to, toIzF. 

Then, by the firſt Quettion, you 
may find that 125 /. forborn for .4 
years at 8 pr Cent. will be worth 
170 { from which ſum if you ſub- 
ſtrat 125 /. the remainder will be 
451. and fo much will the Annuity 
and the forbearance be worth in 
ready Money, at 8 per Cent, 


Dueſtion 4 


What is a Leaf fe or Auunity, to cont i- 
nue a certain number of ear , worth 
in ready monzy , the Paurchaſcr propo- 
ſing to himſelf a certain Rat: of inte- 
FR for th. lay in7 ont of his m2 ney? 


Suppote a Leaſe tobe worth 12 7. 
a year, and of that Leaſe thcre 1s 
C3 I6 


.* 
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16 years to come : What may be | 
given for this Leafe, and the buyer | 


have Io . pr Cent. per Annum profit 
for his Money ? 


The Proportion is, 


As xol. : is to 1091. Principal: : fo is 
121.: to 1204, Principal, 


Extend the Compaſles from 10 


( upon any of the tmaller Lines of 


Numbers) to 100, the ſame extent 
ſhall reach from 12 to 120 ; then find 
by the fore-going Queltions what 
120 {, being forborn 16 years, will 
be worth , which amounts to FF 1 /. 
Principal and Intereſt ; from which 
ſum take 1201. the Principal, and the 
remainder will be 4311. the Arrears: 
Then (by the 2d Queſtion) find what 
431 7, que after the expiration of 16 
years, is worth in preſent Money 
at 16. pey Cent. and the anſiver will 
be 93 /. 145.and ſo much is that Leaſc 


or Annuity for 16 years worth. 


" OY AP 
Lu-ſtion 


bo . 
' 


er | 
It | 


oo A... AS. BA. 4 = « as © 


ARITAHMETICK, 


Lneition F. 


What Ananity, to cant. nu2 atty umm 
ber of years a w:ll a propoſed ſum of 
mn:y purchaſe, ſo that th: Pre baſes 
may hav: 101. DEr Cent. profit f.r his 
money laying out ? 


Let 500 U. be propoſed to belaid 
out in an Anunity , to continue I6 
years, and the Purchaſer will have 
Io. per Cent. profit ; what will the 
500 [. purchaſe per Annum? 

By the laſt Queſtion yu found 
that 93 4, 145. will purchaſe 12/. a 
year for 16 years, at 10 per Cert ; 
this known , the pyoportion will 
hold, 


AS 93,7: to 12 : ſoisgool.:to 641. 


Extend the Compaſſes from 93,7 
to 12, the faine extent will reach 
the ſame way , from Foo /. to 64/. 
and ſuch an Annunity for 16 years 
will goo 1, purchaſe , and the pur- 

C 4 chater 
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chaſer gain 1o l. per Cent. per An-| 
4m tor is Money laying out. 


-Þ £5, Oy Pep « 


| ] 
_ the Rule of Fellowſhip or COnpany ! 
, by the Lines, þ | 


Five Men , as A, B, C, D, ard F,! 
mah: a Banch or Stock of Aſon-y to 


trad: withal , in all 300 |. of which 


Mild — — — 


Stock Gain 


84! I 4 
B 8 | (.. p f2 
C ; Put into SockJ48 8 
By 4 | 9 
ID a7 7 


In all -;300 Fo 


By this Stock in a certain time 
rhey gain gol. Now it 1s required 
to. know how much of this pol. each 
perfon' muſt ' have to ballance the 
Money he. put in ? 


The 


ARITHMETICKN, 22 


JV 
1 


The Proportion 1s 


| As 300 1, the whole Stock, [Is to 
Fo 4. the whole gain : So isevery 
a-| Mans ſhare put m,To hisparticular 
profit, 
Extend the CON from 23 0c 
F,| downwards to 5o, the ſame extent 
to! Will reach from 8.4 ( which was s the 
Stock which A: put in) tO 1 a : fc "I 
ſhare of 4. And the fame e> 
1 tent will reach from 72 the Stock a 
of B. to12 the ſhar*oFF: and 10 
the reſt as is above expretied. 
Luſt ion of Fellowſi:ip with T. me. 
rehant S ACC:IRDANY TD. L 


} ff 
* J pat 
Bo CO wy p / £5 alle a a+ ZI. t + 
11it , xa). Af 4 IC) b & * iQ? 4 73} THIL FS 3 — P11! 


. PF | j F / J [1 
13 130 t. for 2 70NFnsS, and they TAa1ined 
- 5. te. aca dart Py / p 
FO [. hew much muſt C Aerchant 


{ " EF - 
have of the profit * 


The Proportion will be 
{ie 1 ({TLION Y\ HL UC 
& 


_—_ 


a ST II SEW >» rene. ve 
= 


he} EIS Inns hs Ginn 
Je 1s "MRP 


Ne ION 


— 


— 
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(2)As 1, isto 3 months .: ſo iz 
x36L.:to 40s. 

Extend the Compaſles from rx, to 
4. the ſame _— will reach trom| 
100, to 400i, A; his Money and! 
Time multiphed together. Again, 

Extend the Compalſles from T, to 
3, the ſame extent will reach from 
x36, t0.408, B. his Time and Money 
multiplied, The fum of both is 808. 

Then for cach Merchants ſhare, 


(1) As808 is toFol,:: {ois 400: 
tO 24,75 for D. 
( 2 ) As 808: togol. :: fois 408.: 


to 25,25 for E. 

Extend the Compaſſes from 808 
tO Fs , the ſame extent will reach 
the fame way from 400 to 243753 
which is the Gain belonging to A. D, 
and the ſame extent will reach from 
408 ro 25,25, which 1s the gains be- 
long; ing toE. 


; CSE OCs, 
$9 hard? Tut havey , E 4 
LD (24 153 
The whole Gain FO 00 

The 


” 


| 35 
is The U'S E of the 
ro PROPORTIONAL 


2m! 


| LINES 


to : 
mM I N 

4 GEOMETRY. 
N CHAP. I. 

g S.ECT.L 

| 

: Of Superficial and Lineal HMeaſures: 
: Shall be very brief in theſe kind 


of Meafires, as alſo in the ſe- 
cond Section,. concerning Solid 
Meafures, becauſe in the Firit 
Part there are plenty of Examples 
of both kinds; fo that here I {hall 
ONLY 
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only 'give you a Miſcellany of Geo 
metrical Problems , for the farthe 
illuſtrating the Uſes of the Propor: 
tional Lines. 


Lueſtion I, 


Flow many foot 1s contained in 4 
Plank , whoſe breadth 1s 17 % inches, 
and- 27 7 foot long * 

The rene from-12 to 175 inches 
the breadth , will reach from 274 
the length in feet, to 39+ the Con- 
rent of the Board 1n {eer. 

Or if the breadth and |. ar /; were 

110-1 in Foot Meaſure, rhcn 

The Extent. from I, to 1 45 , the | 
zreadth, the ſame extent will reach | 
from 277,25 the length , to 39,78, 
te Content in Feet. 


Os -[t 103 Ny» a 


Tf 4 Foard be 21 - Nches Eroad ar 
#ne en1, and 16 * at the other end, aud 
4.0 foot /ong , hoj P many foot, ſs thr: 
CNFAIHEA 


Adde 


[1 


ec) 


Or 
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Add 21 5 and 165 together, the 
ſum 1s 38; the half whereof 1S I9, 
then, 

The extent from 12 inches fo 19 
inches,will reach from 40 thetength, 
to 63 and almoft a quarter, forthe 
Content. 


What 1s here ſaid of Board, 1s to be -- 


underſtood of Paving , Plaiſter- 
"73 4 Flooring, Wainſcotting, OT nv 
other Superficial Meaſnre : as [ 
havc elſewhere excmplific fe 


Ou [11018 3. 
Ja Bri ho Va /I be 3 /.] fg tlong,26 ; 


[ 94 f 
"oor hig and 3 © Bricks thick ,, how 


3 


many Rod doth this Wall contain , it 


being reduced to one Brick and half 
thick , which is the Standard thickneſs 
for Brick--work ? 

(x)As I is to 29, the height, 
ſo 18 37 the length, to 9807 the du- 
perticial Content, 
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(2) As 272 4( the number of feet 
in one Rad, is to x ; ſois 9865, to | 
3 Rod;, and 14 parts over. 


Extend the Compaſſes from 1 to 
26 + the height , the-fame extent will | 
reach from 37 the length to g980,F. 
Again, 

Extend the Compaſſes from 272 £ 
the Feet in one Rod; downwards to 
I ; the ſame extent will reach from 
980,5 downwards to 3,5 Rod, and 
14 Decimal parts over : Wherefore 
{et one Foot of the ſame extent of the 
Compaſſes in 14, and the other ſhall 
reach upwards to 38 foot, ſo that 
the Wall contains 3 Rod 4 and 38 
Foot. 

But being the Wall is 3-3 Bricks 

thick, andiit muſt be reduced 
to one Brick and half thick , 
Take this general proportion for 
the reducing Brick-work from 
any thickneſs to Brick and half. 


As 


O | 
[l 


SF ww ww Hy 0 


Pros \Þ 


As 3 

Is to _ number of half Bricks 
that any Wall is in thicknets 
(as here 7. ) 

So is the number of Feet contain- 
edin the Superficies of tthe Wall 
(as here 9803. ) 

To the number of Feet that the 
Wall contains, being reduced 
to one Brick and half (as here 
2286. ) 


Again for the Rods, 


As 272 J1s tO 1: S015 2286, to 
8 + Rod and 42 Foot. 


( 1) Extend the Compaſles from 
2t037, the ſame cxtent will reach 
from 980,5 to 2286. 

2 )) Extend the Compalles from 
272 1 downwards to 1, theſame ex- 
tent will reach the ſame way from 
2286 to 8+ Rod ard 15 Decimal 
parts over ; wherefore ſet one foot 
of the ſame cxtent in If, and the 
other 
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other ſhall reach upwards to 42 foot; 
ſo the whole Wall reduced is 8 ; Rod 
42 Foot. 


Dneſtion 4. 
How to finda the Acra of a Regular 
Poligon of F,6,7,0 , Or any other num- 
ber of Sides. 


Meaſure the diſtance from the Cen- 
ter tothe middle of: one of the Sides, 
which ſuppole 32 inches, .and lct the 
ſide of the Poligon be 24 inches,and 
{et there be 8 ſides in the Poligon : 
that is 192 inches in all the fides, 
the halfis 96, then ſay: 

As T 1s5to 32 the Perpendicular, 
{01s 96 the half Perimiter of the 
Poligon, to 3072 the Area of 
the whole Poligon. 

Extend the Compaſles from 1 to 

22, the ſame will reach from 96 


O -4 pa 


| 
' 


| 
| 


2t; 
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Ducſtion, F + 


If the Diameter of a Circle be 14 
inch-s,anA4 the Area Fees I 5 4 inches, 
what ſhall be the Area of anther Cir- 
cl2, w hoſe D :1am:ter is 28 txches ? 


Out of the broken Line, take the 
diſtance between 14 and 258 ( the 
2 Diameters ) the ſame extent ſhall 
reach upor: the ſame Line of 2 Radi- 
ufles, trom 154 the leller Area , to 
616 the Area of the Circle , whoſe 
Diameter is 28, 


Lueſtion 6. 
If a Picce of Land that is 29 Pole 


) 
ſquare , be W: rth 301. what ſhall ano- 
ther pre: e 0] f Land of the ſame goodie, '(s 


beworth , that is 35 Pole ſquare? 


Take the diſtance between 20 and 
35, outof the broken Line ( but be- 
caule Vou cannot conventently take 
It from that, take 1t out of the fingle 
Line ) that diſtance applied ro the 


Line 
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Line of 2 Radiuſſes, will reach from 
30, tO91,8, thatis 917. 16 s. and , 
fo much will the piece of Land bel 7 


worih, whoſe Side is 35 Pole. + 
He 
Daurſtion 7. | {0 


th 
If the Area or Content of a Circle be 
I54, Whoſe Diameter 1s 14, what ſhall 
the length of the Diameter of that Cir- 


cle be, whoſe Area is 616? * 


Out of the Line of two Radiuſſes,| 4 
take the diſtance between 154 and, # 
616, the ſame extent applicd ro the, F 
ſingle Line, ſhall reach from 14 to 
28, the Diameter of the greater,| , 
Circle. | 


Dn:ſtion 8, 

There is a piece of Land 20 Pole 
ſquare , and is worth 301, and there 1s 
another piece of the ſame Land worth 
91 |. 16 s. how many Pole ſquare ought 


that piece of Landto be ? | 


Out of the Line of 2 Radiuſſes | 
take 


— S——s 


Y” WW" Wh Yu 


GEOMETRY, 


take the diſtance between 3o, and 
91,8, the fame diſtance apphed to 
the broken Line ( or to the ſingle 
Line ).will reach from 20 to 3F ; and 
ſo many Pole ſquare ought the o- 
ther. piece of Land to be. 
Due:ſtion 9, 

How many Acres of Land of Engliſh 
m:aſure ( 16,5 foot going to the Pol:) 
are contained in 39 Acres of Iriſh 


meaſure , where 21 foor goes to the 
Pole ? 


Take out of the broken Line the 


| diſtance. between 16,5 and 21, the 


ſame extent will reach from 30 to 
48,6 upon the Line of 2 Radiuſles , 
and ſo many Engliſh Acres are con- 
tained in 30 Iriſh Acres, 


2ueftion 10, 


The Baſe 65, and Perpendicular 76, 
of a Right-an led Triangle, being given, 
ef £ S © 
to find the Hypotheny{e ? 


Scek 
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Seek 65 and 76 in the broken 
Line, and right againſt 65. you ſhall 
hind 4225 > Ang a 76 you fin / 
F776- 1n the Line of 2 Radiulles) Tri 
theſe added. together make 10001 | ſide 

which found in the Line of 2 Radil hoy 
uſſes, againit it in the broken Line } Pe: 
you ſhall find 100 and ſomewhat 
more for the length of the : LerReW os 


as 

dicular | | din 
Ducſtion 11, thi 

fil 

The Hypot/ henaſe r60; and one Sat | of 


65 , of A Rio ht- an? led T Tr CL le, grveny 2 


to find the other Side ? 


Seek 100, and 65 in the broken tt 
Line, and in the Line of 2 Radiuſles! ** 
you ſhall find 10000 againſt x00, 
and 4225 againſt.65 : Subſtract 4225 
from 10000, an d the remainder wlll 
be 5775 » Which found in the Line 6 
of 2 Radiuſles,againl ſt it in the broken 
Line, you ſhall fend 76 for the length * 
of the other fide, 

Daeſtion 


GEOMETR T. 
Dueſtion 12, 


nd The three Sides of an Obruſe-angled 
po Trianyle arc g9, 40, and the longeſt 
r | ſide ſubreud: ng the Obtuſe Angle 35 100, 
lis how far withogt the Obtule ſhall the 
» | Perpendicular fall ? 

at 


Find 80 and 401n the broken Line, 
N- 


againſt which in the Line of 2 Ra- 
 diufles,y ouſhall find 6400 and 16009; 
theſe rwo added make 8000, which 
ſubſtracted from 10000 the Square 
at of the third fide 100, there remains 
m 2009, the half whereof i 's 1000, 

| and that divided by 40, gives 25 for 
n| the diltance of the Perpendi cular 
-;| from the Obtuſe Angle. 


) &) , MEFS bs} 
14 "IT10 . 
, hae I 3. 


fl The ſame three Sides g3vVenn;as before, 
«| $0,40,au4 100, to fiad where the Per- 
-n| pendicular ſhall fall from the Citnſe 


th Angle? 


Find 
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Find 80 and 100 in the broken Line; 
againſt which in the Line of 2 Ra- ſi 
diufſes you ſhall find 6400,and 10000 
which make 16400, from which ſub- Abe 
{tract 1600, the ſquare of 40 , the 
_ third Side, and the remainder will bel. 
14800, the half whereof 1s 7400 ,; you 
which divided by 100, the Quori- fo 
ent will be 74 , the length upon the 
Baſe where the Perpendicular will, 
fall, 


| Dueſtion I4. 


The three (i fra? s of any Triangle 100, 
go, and 40 be TT, known, to "find the, ant 
Arca, without knowing of the Perpend:- th 
calar ? | 


Firſt add the three ſides together, | cit 
their ſum is 220, the half ſam 110, | ſal 
from this half ſum ſubſtraCt each fide | ot 
ſeverally, and the ſeveral diſtances Aa 
will be 10,30, and 70, Multiply any | U 
2 of theſe differences together, and 
the product of them by the third dit- 
terence, 


= 


S iT 


0 


l 
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(ference, fo ſhall the laſt Product be 


21000 , Which multiply by the half 


ſum 110, 'and that Product will be 


2310000, whole Square Root is the 


"JArea of the Triangle, Wherefore, 


take ( or count ) 23T0000 out of 
*'the Line of 2 Radiuſles, and that ex- 
tent will reach upon the ſingle Line, 
"from the beginning to 1520 , the 
Root of 2310000, equal to the Area 
of the Triangle. 


Dneſtion ex; 


The two Diameters of an Ellipſis 32 


| and 24,6cing given, to findthe Area of 


the | Hipft s? 


Extend the Compaliles from 1 to 
either of the Diameters ( as 32 ) the 
ſame extent ſhall reach from 24 (the 
other Diameter) to 768 the Area of 
a Rectangle Figure, made of the two 
Drameters : Then, 


As 
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AS 100: to78,54:: 
SOIS 768, to603,19 | 
Extend the Compaſſes from 100, , 
ol fi 
t078,54 (a fixed Area ) the ſame will} , 
reach from 768 the Rectangled Fi-! , 
gure made of the two Diameters )| 
co 603,19, the Area of the Ellipfis, 


Deſt ion I 6. 


To find the Diamcter of a Circle 
whoſe Arca ſhall be equal 0 the Arad 
of the for mer Ellipſis e 


Hg I) > 7 


Upon the Line of Numbers of two 
Radiuſſes, open the Compaſſes from | ( 
24 to 32 the two Diameters of the ſ 
Ellipſis , that diſtance applied rothe | | 
ſingle Line , will reach trom 24. the | C 
lefler Diameter, to 27,71 the Dia-! | 
meter of a Circle, whoſe Area ſhall. Þ 
be equal to the Arca of the Elliphs. * Þ 


Duetion 


| 


0, 


11l; 


bi. 


) 


on 


—— 
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Queſt. 17. 

The Chord Line 60,8, and Alti- 
tude 14, of the Segment of any Circle, 
being known, to find ont the other parts 
of the Circle and the Area of the 
Circle ? 


1. Extend the Compalſes from x 
to 30,4 , half te Chord of the 
Arch , and that diſtance again re- 
peated from 30,4, will reach to 
924,16, the ſquare of halt the Arch 
Line, 

2, Extend the Compatles from 14. 
(the Altitude of the Arch) to 1,the 
ſame will reach from 924,16, to 66, 
to which if you adde 14 the Altitude 
of the Arch, the ſim will be 80,for 
the Diameter of the Circle , the 
half whereof 40, is the Radius of 


| the Circle. 


2. Adde half the Segments Chord 
30,4 , and the Segments Altitude 
14, together,they make 44,4,whoſe 

Square 
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Square Root is-6,67 fere, and 13 the 
length of the Chord of half the Seg- 
ments Arch, | 


SECT. IL. 


Of Solid Meaſures. | 
Dueſt. 1. | 


Tf a piece of Square Timber be 15 
»nches broad, 22 inches deep, and 20 
foot long : how many ſol d foot are con! 
$ained therein? 


Extend the Compalles upon the | 
Line of rwo Radiulles, from 15 ins! + 
<Ches the breadrh,to 22 in the depth, 
that extent ſhall reach from 15 up- 
on the tingle Line , to 184 inches, 
for the truc ſquare at the end, then 
your proportion wall be 


As 12. inches, 
4o the inches ſquare 18; , 


NY 


ns 
—=—— 
> 


— 
_ Ma 


1c8, 
Cn 
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So is the lengtit in feet 20, 
To a fourth ; and that fourth 
to 46 foot. 


Extend the Compaſles ſrom 12 te 
18: , the ſame will reach from 20 
the length , at twice rurning the 
Compalſles, to 46 , the quantity of 
feet contained in the whole piece, 


Or in Foot Meaſars; 


Extend the Compaſſes from 2,25, 
the breadth, ro 1,84 the depth, up- ' 
on the Line of two Radiutles, thar 
diſtance applied to the fingle line, 
ſhall reach trom 1, 25 tO 1,52. 


Again , Extend the Compalles 
from 1 tO 1,52 , the ſame extent 
ſhall reach trom 20 , at twice 
turning of the Compalles , to 46 
the content of the Picce un Feet, 


D 2 Loucſt, 


E2 Lites of the Lines 1n 
D2:ſiion 2. 


If a Picce of Taperi ns Timber bel 
2,2 foot, and 0,41 hw at one end, 
and 1,32 foot, and 1,775 fort at the 
other end, and 12 foot long ; how : m4- 
ny ſclid foot is contained in this Piece 
of Timber ? 


x1. Upon the Line of two Radt- 
uſles, take the diftance between 1, 
.and 0,41, the ſame extent will reach 
downwards from 2,2, t00,90, for 
the content of the Bale at the little 
end. 

2, Upon the ſame Line take the 
diſtance between 1 and 1,32, the 
ſame extent will reach from 1,75, 
To 2,31, the content of the greater 
End, 

3. Extend the Comp Nes from 
1, downwards to 9o, the Area of 
the leſſer Baſe, the (fame extent will 
reach from 2,31, the Area of the 
greater Bale, to 2,08, the —_ 

O 
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of the two cnds multiplied toge- 
ther; t1e Square Root where- 


| of is 1,44 : Add this Root 0599 


and 'the rwo Baſes tozether, 237 
their ſum is 4,65. Then again, I++ 
Extcnd the Compaſlles from 4,65 
I to 4 ( which 1s one third of 
the lenzth of the piece) the ſame 
extent ſhall reach fram 4,65, to 
18,69 the true content of the whole 
PLECE. ; 


Lu-ſtion 3, 

If a Cabe, whoſe ſid? is 12 inches, 
dith contain 1728 Cubical inches , how 
many Cuvical inches ſnall a Cabs con» 
tain ,- whoſe ſid? is. 8 inches ? 


Our of one of the Lines of 3 Ra- 
diuffes rake the diftance from 12 to 
8, the difference of ſides, t 14t ſame 
diſtance applicd to the finsle Line, 
ſhall reach from 1728 downwards 
to512, the ſolid inches 1n a Cube, 
waote tide 1s 8 1ncnes, 


1D 3 
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DneFt ion 4. 


If a Bullet ,or Sphear, being 6 inche} 
Diamtiter , as wergh 30 l. what Shalll 
a Sp-1e ar ;f the [ame mcit.il wen, oh | 
Whoſe Diameter 1s 7 7 inches ? ' 


Take the —— between 6 and 


7 out of the Linc of 3 Radiuſles, the! 


ſame extent applicd ro the fingle line, 
will reach from 30, to 47,7, and 16 
much will a Buller of the 1 ſame me- 
tal weigh,whoſe diameter 1s 7 inches, 


Queſtion F, 


If a Shipof 300 Tun burthen, be 
75 foot by the Keel, what burthen ſhall 
that Ship be, whoſe Xeelis Loo foot ? 


The diſtance between 75 and 100, 
being taken out of the Line of three 
Radiuſles, applicd to the fingle Line, 
will reach from 3oo Tun , to 713: 
the burthen of that Ship, W hoſe Keel 
is I00_ foot, 


Fi 


# 
$ 4 


a + v3 ©» = ©. 
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Lu:ftion 6, 


| y pe - P ; as £* 

hl If a Shipoj 309 Tun, 0229,5 foot 

all} at the Beam \, what ſhall the len»th of 
% . Fs F 

h | tine Beam of tat Ship ve, W120JC Or 


p 4 wg F " cs > 
[ j# 13 713 IT un 


nd! Our of the ſingle Line, take the 
Ne) diſtance between 200 and 713 


3 
| that ſame extent ap plicd to the Line 
[Q Of three Rayll , (hall Ic ach from 


E-| 29,0, £0 39,25, wo the length of 
&S. the Beamot a Ship, Whole burthen 
ſhall be 713 Tun, 


be Pueſtion 7. 
"If a Shipof 300 Tun be 1; foot in 


Hild , what ſhall that Ship 
0, ' H.ld, whoſe bu then is 713 Tun? 


1e, Out of the ſingle Line, take the 
[3 | diſtance between 300 and 7123, that 
eel diſtance applied to the Line of three 
Radiufſes, {hill reach from 12, tO 
17,35 , and fo much ſhall that Ship 


"I 


1 4 be 


F6 Ules of 2h: Lines in, &c. 
be in Hold , whoſe burthen is 713 


Tun. | 
Lau-ſtion 8, | 


If a Braſs Picce of Ordnance, wheſ, 
Diam:teris 11,5 inches, do wet ih 1999 
pounds, what ſhall another Piece weigh, 
( of the ſame ſhape ) whoſe Diamcter 
# 8,75 inches? 


The Extent between 1 x,5 and 87,x 
taken upon the broken Line of three 
Radiuſſes, will reach upon the ſingle 
Line, from 1900 to 837; and fo 
wuch ſhall that Piece weigh, whole! 
Diametcr at Bore is 8,75. 
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Military eA fairs. 


CHAP IV; 
SE GH4 
'©), [ 
neſt, TI, | 
Tow to ord r any number of Soldicrs 
nto a Square Battail ; ſo that there 
Shall be as many in Rank as in File ? 
E T it be required to make .a 
Square Battail of 2704 men, ſo 


that there be as many in Rank asin 
File. D s5 For 


> = vw... = 2 nl Sender ht 


2; = "Sade" 
nr x me =. 
=» - 


$ > _ 


ye ec eee Cor pn = nana: 


DS 
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Foraſmuch as the number of Soul-| 
dicrs do conlift of an even number} 
of Figures, ſeek that number 2704, 
in the firſt Radius of the Double 
Line of Numbers, and right againſt 
it in the Broken Line, you ſhall find 
52, and fo many muſt be in Rank, 
and as many in Flle : And theſe Soul- 
dicrs , if they be imbattelled at Or- 
der (which 1s 3 Foot in Rank and 
as much in File) then will they oc- 
cupy 24336 ſquare foot of Ground; 
which by the Lines you may thus 
find. 

Extend the Compaſles from rT to 
3 ( the diſtance in Rank and File ) 
the ſame extent will reach from 52 
fo 156; find 156 upon the Broken 
Line, and againſt it in the Double 
Line you ſhall find 24336 , the 
Ground that theſe Souldiers will oc- 
cupy , being at their Order of 3 


toor, 


Queſt 
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- io 
©) 4 P 
a . p 


Any number of 11221 be erg propoſed, ts 
place them 11 Battalia, mm ſuch or- 
der that ther? may bs as many more 
in Rank as in File, and that they 
Way ſtand al C'oſe Order 3 which 1s 
13 foot f | 


| Er the number given be 2602, 
count the half thereof I30T, 

upon the Double Line, and againſt 
it you ſhall find in the Broken Line 
36, which 1s the depth in File, and 
then there muſt be 72. in Rank, 
which 1s twice 36. 

Now for the Ground that theſe 
will occupy, being at Clofe Order, 


As 1:15 to 1,5 :: fois 36: togq: 
and fo 1s 72 to 1080, 


Extend the Compaſles from 1 to 
I,c, the ſame extent will reach from 
26 (the depth of men in da, to 54 


the ſide of the Ground, ---- Again, 
the: 


= FT - = —— * 


=. IS 


2 — — 


OED Pn _ 
= a OE 6 
ng = Doane Et 
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the ſame extent will reach from 72 
(the Front of the men in Rank, to! 
x080 the ſength of the Ground, — 
Then for the Area , | 
Extend the Compaſſes from x to; 
to80 , the ſame extent will reach 
from 54 to 583209 , and ſo many 
ſquare foot of Ground will theſe 
2602 men QOCccupy at Cloſe Order, 


Queſt, 3. 


Any number of men beinz propoſed to 
be put in Battalia , and a certain 
number named to be either in Rank 
or File, to find the oth:r number ? 


Et it be required ta place 872 
men in Battalia, ſo thar there 
ſhall be 8 in File , how many mult 
there be in Rank ; or how many 
Files mult there be ? 


The Proportion to work this 18, 


As 8, the depth in Flle, 
Is to 872, the number of Soul- 
dicrs , | 90 
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So is 1, to 1099 the number of men 
in Rank. 


Extend the Compatlles from 2, 
to 87 , the lame extent (the ſame 
way) will reach from 1, to 109, 


Dueft, 4. 


Any number of Souldiers bein given, 
together with their diſtance in Rank 
and File yz : FO wracr thrm into a 
Square Battail of Ground ? 


Et the number of Souldicrs gi- 
ven be 3000 , their diſtance in 
File 7 foot, and in Rank 3 foot; 


The Proportion holds, 
As 7: to3 : : ſo1s 3000: to 1286, 


Extend the Compaſſes from 7, 
downwards to 3 , the ſame extent 
will reach from 3000, downwards 


| to 1286. 


Seck 1286 1n the firſt Radius of 
the Broken Line, and juſt againſt ir 
you 
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you ſhall find 35,7 , the number of | 
men to be placed in File — 35 men 
is too little and 36 men will be too 
much ; but men are not to be di- 

vided in parts. | | 


Weſt. 5. 

How to order any number of ſomld'ers 
anto Rank and F:le , (o, that their | 
diſtance in Rank ſtall be. to the di- | 
ſtance im File , in ſuch prepartion as 
any two numbers given are ? | 


FF 3000 ſouldiers were to be or- 
dered in Rank and File , ſo that 
the diſtance between Rank and Rank 
ſhall be in proportion to |\the di- 
ſtance between File and File , as 
is tog (that is) if the men in File | 
ſtand 9g foot aſunder, the men in 
Rank ſhall ſtand 5 foot aſunder. 


The Proportion is, 
AsF : t09:: ſois 3000: to $400. 


Extend the Compaſſes from 5 to 
Oz 
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9, the ſame extent will reach from 
3000 to 5400 — Seek 5 400 in the 
Double Line of Numbers , and a- 
gainſt it in the Broken Line, you 
ſhall find 93,5, for the number of 
men in Rank. -- Then forthe num- 
ber of men in File , 


As RN,5: 5toOI;: ſo is 3000 to 
g1 fere, 


Extend the Compaſles from 73,5 
to x , the ſame extent will reach 
from 3000 to41T, and fo many men 
muſt be in File — Bur here the 
number of men are 3or3 , which 
13 over muſt be ſupplied , or elſe 
28 men muſt be taken off and diſpo- 


| ſed of as Scouts, Centinels , or the 
| like ; otherwiſe there muſt be one 


File leſs, 


8 
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Deſt, 6. 


There are 8100 in a ſquare Battail 
dravwn up, and tit is r-:quired to have 
6 Ranks of Pikes to' arme the ſame 
ſauare Body round about ; how many 
Ranks mc::jt 8iere be in the whole | 
ſquar? Battail , and what number of 
Pikes and what of Muketeers ? 


T =< Square Root of 8100 18 90, 
the number of men in Rank 
and File; novw for thar there muſt 
be 6 Ranks of Pikes about the Muſ- | 
ketecrs, there will be 12 Ranks leſs 
of them both in Front and Flank, 
than in the whole Body : wherefore 
ſubtra& 12 from 99, there will re- | 
main 78 , which number find in the 
Broken Line of Numbers, and right 
againſt it you ſhall ind 6084, the 
number of Musketeers , and that 
taken from 8xoo , there remains 
2061, for the number of Pikes. 


SECT, 
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SECT. IL 


Concerning the Quartering of Soldiers 
by the Lints, 


LDueft, T. 


If 10:0 Souldiers may be loaged or 
qu:rtered in aſquare of 300 foot of 
Ground , how many foot lon muſt 
the ſid: of a ſquare be , that the 
Ground izcludca may lod e yoo0o ? 


E Xtend the Compaſles from 1 to 

300 ( the ſide of the Square 
whica will lodge -1000 Souldiers ) 
the ſame extent will reach forward 
from 300 to 9oooo, then 


The Proportion w1ll be 

As TO0O0O : Tt tO F©O0O me {0 1s QO0000% 
to 450000. 

Sock this number im the Double 


Linc of Numbers , and againlt it in 
the 
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the Broken Line you ſhall find 677, }. 
and ſo. much muſt the fide of a} 
Square be , that muſt lodge F5oa29 
Souldiers with the fame convem- 
ence that 1co00o Souldicrs were 
lodged in a Square whote fide was | 
ZOQS foot. | 


According to this Method 


may all Queſtions of 
this kind be reſolved. 
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of The Menfuration of Triangles 


a7 B OTH | 
| Plain and Spherical. 
' CHAP. V. 
Definitions and. Theorems 
Trigonometrical. 
he] X Triangle 1s a Figure conſiſt- 


ing of three Sides and as 
many Angles ; as 1s the Triangle 
CAB, in Fe. I, 2. Any 
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2. Any two Sidcs of a Triangle 
are called the Sides of the Angle 
contained by them ; as the Sides 


CB and AB, are the Sides contain- 


1ng the Angle CB A. | 
3. The mealureof an Angle is the 


quantity of the Arch of a Circle,de- 
{cribed upon the angular Point , and 
cutting both the Sides containing 
the Angle. 


{ 


4 A Degree 1 1s the 260 part ofany | 


Circle. Therefore, 

5. A Semicircle contains 180 de-| 
orees. And 

6. A Quadrant (or right Angle) 
contains go degrees. 

7. The Complement of an Angle 
leſs than 9o degrees, is fo much as] 
that Angie wanteth of 99 degrees. 

$. The Complement of an Angle 
to a Semicircle , is ſo much as that 
Angle wanteth of 180 degrees. 

g. An Angle is either Right, Acute, 
or Obtuſe. 

, 10. A Right Angle 1s that whoſe 
: mea- 
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meaſiire is 9o degrees, or a Q%- 
drant, 

I1. An Acute Angle js leſs than a 


| right Angle, .and alwayes contains 


lets than 99 degrees. E Boks 
12. An Obtuſe Angle 1s greateſ® 
than a right Angle , and alwayes 
contains more than go degrees. 
T3.; A Iriangle is. cither right- 


' angled or oblique-angled. 


14. A Tight-angled Triangle 1s 
ſuch a Triangle as hath one right 
Angle, As the Triangle C A B, 
(Fig. I.) hath one right Angle, 
namely, that at A , which contain- . 
eth juſt go degrees, 

Is. In every right-angled Trian- 
gle. that Side which ſubrendeth (or 
leth oppoſite to) the right Angle is 
called the Hypotenuſe ; and of the 0- 
ther two S1des, the one 1s called the 
Perpendicular , and the otiter the 
Baſe, at pleaſure : But moſt com- 
monly the ſhorter ſide is called the 
Perpendicular , and the longer the 
Baſe, 
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Baſe. Thus in the Triangle CB A, 
BC is the Hypotenuſe, CA the Per- 
pendicular, and AB the Baſe. 
116. In every right-angled Trian- 
gle , if you have one of the acute! 
Angles given, the otheris alſo given, 

it being the Complement thereof to; 
9o degr. As in the Triangle CAB, 
if you have the Angle atC 5 3.degr.| 
7 min. given, you have alſo the Ans! . 
gle atB given, it being the Comple-| 
ment of that at C to 9o degr, where- 
fore take 53 degr. 7 min, from go 
degrees, and there will remain 36! 
degr. 53 min, which is the quantt- 
ty of the Angle at B. 

17. In all right-lined Triangles] 
whatſoever ( either right-angled or} | 
oblique-angled) the three Angles to- 
getner are equal totwo right Angles,. 
or contain 180degrees : Theretore, 
if you have any two Angles of a} : 
Triangle given, you have alſo the} : 
third given ,, it being the Comple-! | 
ment of the other two to 189 des 
grecs J 
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grees : Thus, in the Triangle CDB, 

Fig.[l. if there were given the Angle 
CDB, 43 deg.20 min. and the Angle 
CBD 14 degrees 4o min. I ſay, by 
conſequence you have the third An- 
cle DCB alto given, it being the 
Complement of the other two to 
180 degr. For the two given An- 


| gles BDC 43 degr. 20 min, and 


CBD 14degr. 4o min. being added 


J together, make 58 degr. which be- 
| 1ng taken from 180 degr, there will 


remain 122 deg, the” quantity of 
the obtuſe Angle DCB. 

18, In all Triangles whatſoever, 
the Sides are 1n proportion one to 
the other as the Sines of the An- 


| gles oppoſite to thoſe Sides.. So- in 


the Triangle. CDB, the Sine of the 
Angle at D, 1s inproportion to the 
Side CB, which: 1s Oppolite to it, 


| asthe Sine of the Angle at B, is to 
| the Zide CD,. or the Angle at C,ro 


the Side D B, 


, Theſe 
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Theſe things being premiſed , 1 
come now to the Solution of Pill 
Triangles both Rizhs and Oblique 
angled. 


I. Of Right angled Plain 
Triangles. 


Te E Triangle which I ſhall make 

uſe of in the ſeveral Caſes be- 
longing to a Right-an; = Plain Tri- 
angle, {ſhall be that F: I. T. noted w ith 
CAB, In which 


parts 
AB the Baſe, 180 
C A the Perpendicular Cum ain« TE 
CB the / = 225 
deg» Mm, 


A the Riztu Are, 90 — Ob 
C the Angle at the Per. PcontainsY 53 — 07 
Brhe Ang, e at the Baſe, 


CASE IL. 


36 — $3 


© wh Q. no 


| 


The Baſe B A 180, and the Perpen- | 
dicular C A 135 , being given, i | 
find the Angles B ana C, 


The 


| 
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The Proportion is, 


2mm | As the Logarithmof AB 
Se Is'ro the Logarithm of A C, 


So 1s the Radius, 
To the Tangent of B, 


Extend the Compaſſes from 189 
the Baſe, to 135 the Perpendtcular, 
upon the Line of Numbers;the ſame 
extent will reach, the ſame way, 
from the Radius (or Tangent of 45 
deg.) to the Tangent of 36 deg. 
53 min. the quantity of the Angle 
at B, 


F.- 


CASE IL 


oo |Th: Hypotenuſe CB 225 , and the 
07 | Baſe A Þ180, being even, to find 
53 | the Angles B anadC. 


| The Proportion is , 


zo | As the Logarithme of CB. 
Is to the Radius ; 


4 
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So 1s the Logarith. of the Side AB, 
To the Sine of C. 


Extend the Compaſles from 225 
the Hypotenuſe , to the Radius (or 
Sine of 9o degr.) the ſame exrent 
will reach, the ſame way, from 180 

/ theBaſe,to53 deg. 7 min, the quanys 
tity of the Angle art C. 
Or, If 

The diſtance between 225 and|, 
x80, will reach from the Sine of 99,4 
ro the Sine of 53 degr, 7 min. as 
before. 


CASE IIL 


. 
The Baſe A B 180, the Anjle C 51! 
degr. 7 min. and the Angle B 36|' 
deg. 53 min, being given, to find thi|' 
Perpendicular C A. | 


-The-Proportion is, 


As the Sine of the Angle at C, 
Is to the Logar, of AB, 
SO 15 the Sine of the Angle B, 
To the Logar of CA. < 

| 
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Or, 
As the Radius, 
Is ro the Logar, of AB, 
So is the Tangent of B, 
To the Logar, of C A 


Extend the Compaſſes from the 
Sine of 53 deg. 7 min. the Angle art 
C, to 180 the Baſe, the ſame ex- 
tent will reach from rhe Sine of 
26 degr. 53-min. to135 the Perpen- 
dicular CA. F 

r, 


Extend the Compaſles from the 
Tangenr of 45 deg. to x80 the Baſe, 


4] the fame extent will reach,the ſame 


way, from the Tangent of 36 deg. 
$3 min. to 135 the. Perpendicular, 
as before, | 


CASE IT: 


The Hypotenaſe CB 22; , the Angle 
C 53 deg. 7 min, anathe Angle at 
B 36 arg. 53 min. given, to find 
the Baſe B A, and the Perpend.cular 

CA, E 2 The 
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The Proportion 18, 


As the-Radrus, 
Is ro the Logar. of CB, 
So is the Sine of C, 
To the Logar. of AB. 
And the Sine of B, 
To the Logar. of CA, 


Extend the 'Compaſſes from the 
Sine-of yo, to 225 the Hypotenulet, 
the ſame extent” will reach from the 
vine of Fx deg. 7 min. the Angle 
ar C, to 180 the Baſe AB ——— 
And likewiſe., the ſame extent will 
reach from the Sine of 36 deg, 
Fz3 min. to 135, the Perpendicu- 
lar CA 


CASE: Ve; 
The Hypotennje C B 225, andthe Baſe 


AB 180, being given, to find the 
Perpenaicular C A, 


The 
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The Proportion 18, 
I. Op.ration, 


As the Logar. of CB, 
ls to the Radins ; 

Sois the Logar. of A B, 
To the Sine of C. 


-_ Op-ration. 


As the Radius, 
Is to the Logarithm of CB, 
So 1s the Sine of B (the Compile - 
ment of C) 
To the Logar. of CA. 


Extend the Compatles from 225 
tne Hyporenuſc,-to the Sine of 9o, 
the ſame extent willreach from 180 
the Baſe, to. the Sine of 53 degr. 
7 min. the Angle at C. 

Again, 

Extend the Compaſſes from the 
dine of go, to 225 the Hypotenule, 
the ſame extent will reach from the 
ine of 36 degrees 53 minutes, the 
E 3 Angle 
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Angle at B, to 135 the Perpend+ 


cular C A. 


CASH TE 
The Baſe AB 180, the Angle C 51 


d'er. 7 min. and the Angle B , 


degr. F3 min. being given , to fin 
the Hypotenuſe C B. 


The Proportion is, 


As the Smeof C, | 

{s to the Logar. of AB; 
SO 1s the Radius, 

To the Logar. of CB. 


Extend the Compaſſes from the 
Sine of 53 degr. 7 min. to 180 the 
Baſe , the ſame extent will reach 
from the Sinc of go , the Angle at 
A, to22y5 the Hypotenuſe CB. 


CASE VIL 


The Baſe A B 180, and the Perpendir 


cular CA 13F, being given, to fin 
the Hypotenuſe C A, The 


$1 


26 
' 
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The Proportion is, 


; Operation. 


As the Logar. of AB, 

Is to the Logar, of CA; 
So is the Radius , 

To the Tangent of B, 


- A Operat.on. 


As the Sine of B, 

Is to the Logarithm of CA, 
SO is the Radius, 

To the Logar, of CB. 


Extend the Compaſſes from 180 
the Baſe, to. 135 the Perpendicular, 
the ſame extent will reach from the 
Tangent of 45 degrees (or Radius ) 
to the Tangent of 36 degr, 5 3 min, 
the Angle at B. 

Again , 

Extend the Compaſſes from the 

Sine of 36 deg. 53 min. the Angle 


ai} at B, to 135 the Perpendicular CA; 
x the ſame extent will reach from the 


KL 4+ = Sine 
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Sine of 90 degrees, to 225 the Hy- 
potenuſe C B, 


Theſe are the Seven Caſes of Right 
angled Plain Triangles , I com: 
now to the ſolution. of the Ei 


Caſes of Oblique-angled: Plain 


Triangles. 


II, Of Oblique-anzled 
PC lain Triangles. 


He Triangle which I ſhalt make 
uſe of in the Solution of the ſe- 
veral Caſes appertaining to an Ob- 
lique-angled Plain Triangle , ſhall be 
that Fig. IL. noted with CDB : ln 


which, 
parts 


DBrhe Baſe, | "335 
C B the longer Side, Ceomain & 271 
D C the ſhorter Side, 109 

And " 


C, the Obtuſe Angle, { = oO]: 
— 20 
5 $ he 2 AcuteAng'es contains _—_ : 


«+ 


WY \ 
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In the Solution of this Oblique-an- 
gl:4 Trianzle , | call the longeit 
git] Side DB the Baſe, and the other 
"mm two, the twoSides, without any 
,% other diſtinction , as of Hypo- 
ain tenuſe or Perendicular ; for in 
. theſe Triangles ( taken entirely 
of themſelves) there 18 no {uc!1 
diſtinction preferly to be made. 


a CASE I 


| Tivo Sid*s, as the Baſe D B 335, and 
oy the Side C B 271, andthe Angle DD 

43 deg. 20 min. oppoſitets CB, to 
find the Anzle at C, oppojite ta the 
Baſe D B. 


| Extend the Compalfes from-27r, 


x. | Numbers) to the Sine cf 43 deg. 
-co| 20 min. the Angle at D, the ſame 
20] extent will reach from 325 the Baſe 
Tn DB (upon the Line of Numbers) 

| £4 toy 


- 


the Side BC, (upon the Line: of 


- 
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to the Sine of 58 deg. the Comple- 
ment of the Obruſe Angle at C, t0 
180 deg. which is 122 deg, 


"CASE IE 


Th: Baſe DB 33s , and the Sid: DC 
roo, with the Angle D, 43 degr. 
20 min. contained between them, to 
find either of the other Angles at B 
and C. 


]* the ſolution of this Problem, 
you muſt firſt get the Sumand the 
Difference of the two given Sides. 
Alf6 you muſt get the Half ſum of 
the two unknown Angles , in this 
manzer, 


Lhe two given ſides arc 24. L IF 


Their Sum 435 


Their. difference 235 
The 
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| deg. m. 
The given Angleis 43 20 
Which ſubtracted from 


180 deg. leaves — "29: 40 


This 136 deg. 40 m. is the quantity 
. of both the Angles at CandB, 
The half whereof is 68 20 


Being thus prepared, 
The Proportion s , 


As the Logar. of the ſum of the 
two Sides given, CD and CB, 
Is to the difference of thoſe 
$1des z 
So is the Tangent of halfthe Sum 


| ofthe two unknown Angles C and B, 


To the Tangent of half their 
difference, 


Extend the Compaſſes from 425 
(the Sum of the two Sides DB and 
DC) to 235 (the difterence of the 
lame two Sides ) that extent will 
reach from the Tangent of 68 deg. 
a0 min, (the half ſum of the rwo 
| unknown 
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unknown Angles © and B ) to the 
Tangent of 5 3 /deg.- 40 min. 

This 53 deg. 40 min. being added 
to 68. deg. 20 m. ( the half ſum of 
. the Angles B and C) gives 122 dey, 
for the greater Angle C, and being 
ſubtracted from 68 dep. 20 min, 
leaves 14 deg. 40 mim. for the leſſer 
Angle at B. 


CASE HE 


The three Sides DB 335 , CB 271, 
and DC 1co, being given, to find 
any of the Angles, as B, 


PEfore you. can reſolve this Pro- 
blem , you muſt obtain the Sum 

and Difference of the twoSides con- 

taining the Obruſe Angle, thus, 


The Side JD; BU 1, 3277 


[00 


—— 


Their Sum 371 


Theirdifference 7 F 


The Baſe is 33F 
Which 


& at 


CoA 


mw 1: A 1 M1 0 My 
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Which being known, 


The Proportion is, 

As the Logarithm of the greater 
Side DB, | 
| Is to the Sum of the other two 
Sides, DCand CB; | 

So is the difference of the two 
Sides, 

Toa fourth Sum, 


Which fourth'Sum; being taken from 
the Baſe, will leave another num- 
ber , the half whereof will be the 
place in the Bafe where a Petpen- 
dicular ler fall from the Obruſe 
Angle, would faltupon the Baſe : 
and ſo the Oblique Triangle is re- 
duced into two Right-angled, and 
may be reſolyed by the Precepts 
of Right-angled Triangles, 


Extend the Compaſſes from 3 5 
(the greateſt Side, to 37T (the ſum 
of the other two-ſides CD and CB) 
the ſame extent will reach from 

I7E 
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171- (the difference of the fame 
ſides) to 189,4. 

This number 189, 4 (being ſub- 
ſtrated from the Baſe DB 335 
there will remain 145,6, the ha 
whereof is 72,8 , which is the 
tngth of the Baſe from D to'E, 
in which point a Perpendicular 
ler fall from the Obtuſe angle'C, 
will fall : and fo the Obtuſe an- 
gled Triangle CDB -, is reduced 
into two Right-angled Triangles 
CEDandCEB, and any of the 
parts of cither of them may be 
found by the precepts for the reſol- 
ving of Right-angled Triangles, 


CASE 1V. 


The three Angles C 122 d-gy. D 43 
degr. 20 min. and B Ig d:gr. 40 
min. being given , to find any of the 

Sides, 45 B C. 


IN this Caſe, where the three An- 
gles aregiven, and a Side gy 
red, 


% 
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red , no abſolute proportion can be 
preſcribed ; for the Sides cannot ab- 
ſolutely be found , but their propor- 
tions one to another may be obtain- 
ed; for that the three Angles of one 
Triangle may be equal to thethree 
Angles of another Triangle , al- 
though their Sides be altogether un- 
equal, p 


CASE V. 


The two Sides D C 100, and CB27r, 
wit the Angle at C 122 degr. be- 
in; givzn , to find the Baſe D B. 


You muſt firſt find ( by the fore-- 

going Caſes the two Angles at. 
D and B : Making choice of one 
of the Sides, as CD, to-work your 
Proportion by: Then, 


The Proportion will be, | f 
As the Sine of B, | 
ls to the Sine's Compl, of C:; 
SO 
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So 1s the Logarithm of C D, 
To the Logarithm of D B. 


Extend the Compaſfes from the 
Sine of. x4 degr. 40 min. the Angle 
at B\, to the Sine of $58 degr. og 
Complement of the AngleatC, 
x80 deg. the fame Extent will JM 
(upon the Line of Numbers) from 
00 theSide C D, to 335 the Side 
D B, 


And theſe ave all the Ciuiſes that 
can ariſe in the Solution of 
any Oblique-anglod Trian- 
gle, 1 will proceed to the 
"Sulution of Spherical Tri- 


angles. 


89 
. 
SP HE NEG 
TRKIGONOMETRY. 


I. Of Right-angled Spherical 
Tri LAHgues les. 


4 Yr Right-angled Spherical Tri- 

| angle , which I ſhall make uſe 
of in the lone XVI. Caſes, ſhall. 
be the Triangle CBA, Fiz. IV. 
right-angled at A ; the quatitity of 
each Side and Angle being as fol- 
loweth ; viz 


d. m Ccmp. 

The Hyporeruſe C B 30 Oo | 59. 02 
The Baſe BA —— 27 54 | 62 05 
The pra 2 4 A—— 1t3o|78 30 
Baſe B + 23 30| 66 30 

Angle at the Perpendicular C C9 36 | 20 24 


CASE” 
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CASE I. 


The Hypotenuſe and Angle at the Baſe 
given, to find the Perpendicular. 


The Proportion 1s, 


As Radius 9o, 
Is to Sine BC3o, 
SO is SineB 23 deg. 30 min. 

To the Sine CA 11 deg. 30 min, 
Extend the Compaſſes from the 
S.ne of 90, tothe Sine of 30, the 
fame extent will reach from the Sine 
of 23 deg. 30 min. to the Sine of 
I1deg. 30 min. the Perpendicular, | 


CASE II, 
The Hypotenu'e and Perpendicular gi- 
ven, to find the Baſe. 
The Proportion is, 


As the Co-ſine CA 78 deg. 30m. 
Is to Radius go, Me 


of 


ey 
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SO 1s Co-ſine CB 60, 
To Co-ſine B A 62 deg. 6 min. 


Extend the Compaſſes from the 
Sine of 78 dep. 30 min. to 9o, the 
fame extent will reach from the Sine 
of 60 deg. to the Sine of 62 deg. 
6. min. the Baſe. 


CASE III, 


'| T2: * Angles at th: Ba'e and Perp: na; - 


cular given , to find the Perpend,- 
calar ? 


The Proportion is, 


As Sine C 69 deg. 36 m. 

Is to Co-fine B 66 deg. 30 m. 
SO is Radius go deg. 

To Co-tine CA79g deg. 30m. 


Extend the Compaſies from the 
ſine of 69 deg. 36 min. to the ſine 
of go , the fame extent will reach 
from the fine of 66 deg. 30 min. to 
the ſine of 79 deg. 3o min. the com- 
plement of the Perpendicular. 

I C ASE 
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CEASIL.I7 
The Baſe,and An:le at th: Baſe given, 
to find the Perpend; cular. 


The Proportion is, 


As Radius 9go deg. 
Is ro fine B A 27 deg. 5 4 min. 

SO 1s tangent B 23 deg. 3o min. 
To tangent C A 1 deg. 30 min. 


Extend the: Compaſſes from the 
ſine of 9o, to the ſine of 27 deg! 
54 min. the ſame extent will reach 
from the tangent of 23 deg. 30 m. 
to the tangent of 11 deg. 30m. the 
Perpendicular, | 


CASE V, 


The Perp- naicular and Angle at the 
Baſe grven, to find the Baſe. : 


The Proportion is, 


As tangent B 23 deg. 3o nin, 
Is to tangent CA 11 deg, 30 m. 
S 


the 
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- So is-Radius 9o degr. 
To fine B A 27 deg. 54 min, 


Extend the Compaſſes. from the 
tangent of 23 deg. 3o min. to the 
tangent of 11 deg; 30min, the'fame 
extent will reach from the fine of 
go deg,-to the ſine of 27 deg. 54m, 
for the Bate. | 


CASE YL 


The Hypothenuſe and Angle at the Per- 
pendicular given , to find the Per- 
pendicylar, 


The Proportion 1s, 


As Radius 9o deg. 
To co-ſine C20 d. 24m. 
So is tangent B C 30 deg. 
To tangent C A.1x deg. 390m, 


Extend the' Compaſſes from the 
line of 9o deg. to the fine of 20 deg. 
24 min. the ſame extent will reach 
irom the tangent of 30 degr.” to 
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the tangent of xx deg. 30 min, the 
perpendicular. 


CASE VII, 


The Angles at the Baſe and 7 
cular gro:n , ro find the a 
nuſe. 
The Proportion is , 
As tangent C 69 deg. 36 min, 
Is to the co-tangenr B 66 d. zo m, 
So is Radius go d. 
To ce-fine CB 60d, 


Extend the Compaſles from the | 


tangent of 69 d. 36 m. to the tan- 
gent of 66 d, 30 m, the ſame extent 
will reach from the fine of god. to 
the ſine of 60 d, for the comple- 
meat of the Hyporhenutle. 


CASE VIH, 


The Baſe and Perpendicular given , to 
find the Hypothenaſe, 


The 
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The Proportion 15, 


* As Radius 20 d, 
Is roco-fineBAG624d,6m, - 
So is coſine CA 79d. 30m, 
To the co-line CB 604, 


Extend the Compaſlles from the 
ſine of go deg. to the 'line of 62 
deg. -6 min. the fame extent will 
reach from the-fine- of 79 d. 30 m. 
R. | to the ſine of -60 d. for- the com- 
plement of: the: Hypothenuſe, 


CASE-E 


- | The Peyperdicular and Angle at the 
ol Baſe given , to find the Hypothenuſe 


ro The Proportion is, 


As fine B 23d. 30 m. 
Is to -Radius 90 d. 

So is ſine CA 11d, 30 m, 
To the ſine CB z3od. 


Extend the Compaſlies from the 
lineggf 23 d, 39 m. to god, the ſame 
| | CXx= 


, i0 


% 
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extent will reach from the ſine of 
I1d. 3o m.tothe1ine of 30 d, for the 
Hypotenufe, 


CASE XK. 


The Baſe, and the Angl: at the Baſe,gi- 


ven, to find the Hypotenuſe, 
The Proportion is, 


As Radius 96 d, 
Is to co-fine B 66 d. 30 'm. 

SO is Co-tangent B A 62 d. 6m. 
To the co-rangent B C 60 d; 


Extend the Compaſſes from the 
ſine of 9o , to the fine of 66 deg; 
30 m. the ſame extent will reach 
from the tangent of 62 d. 6m. to 
the tangent of 60d, for the comple- 
ment of the Hypotenuſe, 


CASE XI. 


The Perpendicalar and Angle at the 
Perpendicular given , to find the 
Anzle at the Baſe. 

| The 


«a. *- 


Tf 
> 
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The Proportion 1s, 

As Radius 9o, 

_ 1s to Sine © 69 d. 36m 


So is Co-dine CA 79d. 30m, 
To Ce-1ineB 66 d. 30'm. 


Extend the Compaſſes from the 


ſine of go deg. to the fine of *69 d. 


36 m.-the ſame will reach from the 


line of 79 deg. 30min. to the ſine 


of 66 deg. 30 min. for the Comple- 
ment of the- Angle-at the Baſe, 


CASE XIt. 


The Perpendicular and Angle at the 
Baſe given, to find the Angle at the 
Perpendicular, 


The Proportion is, 


As the Co-ſine CA79d. 30m. 
Is to Co-fine B:66d. 3a m, 
'DO is Radius go 'degr. 
To vine C 69 d, 36 m, 


F Extend 
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Extend the-Compaſſes from the 
ſine of 79 deg. 30 min. to the ſine 
of 66deg. 30 min. the fame extent 
will reach from the ſme of 9o-deg, 
fo the ſine of'69 deg. 36 min, forthe 
angle at the Perpendicular, / 


CASE XIII, - 


Yhe Hypotenuſe and Perpendicular gi- 
&cn, to find the Angle at the Baſe, 


TheProportion is, 


As the Sine BC 3o deg, 
Is to Radius 9o deg. 
So xs Sine CA 11d. 20m, 
ToSine B 234, 30m, 


Extend the Compaſſes from the 
ſine of 3o deg. to the ſine of go 
degr: 'the ſame will reach from the 
ſine of xx deg. 3o m. ro the ſine of 
23 deg. 30 min, for the angle art the 
Baſe, 


CASE XIV, 


iſe, 
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CASE. XIV, 


The Baſe and Peryendiculay given, to 
find the Angle at the Baſe, 


\ The Proportion is, 


As Sine BA 27d. 54m. 
Is to Radius go d. 
SO is Tangent CA 11 d. 3o m. 
To TangentB 23d. 30m. 
Extend the Compaſles| from the 
ſine of 27 deg, 5 4 min. to the ſine 
of 90 degrees , the ſame extent will 
reach from the tangent of 11 degr. 
39 min. tothe tangent of 23 degr, 
30 min, for the angle at the Baſe, 


CASE XV, 


The Hypotenu'e and Perpendicular gi- 
ven, to find the Angle at the Per- 
penaicular, 


F 3 The 
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The Proportion is, 


.. As the Tangent BC 30d: 
To the Tangent-CA 114.z3o0th| 

-So is Radius 9o degr. 
To the Co-hne G aod. 24m, 


Extend-the Compaſſes' from he 
tangent of 3o degr. to thetangent| 
of-11 deg. 3o min.” the ſame exrent 
will reach from the ſineof go deg, 
-to the ſine of 20 degr. 24 min. for 
the complement vf-the angle ar the 
Perpendicular, 


CASE XVL 


The Hypot enuſe and durls; at "the: Dav- 
pendicular given, to find the Angl 
« the Baſe. 


'The Proportion is, - - 


'As Radius 90 d. 
1s to Co-ſine C B 69 J. 


| ſine of 90 deg, to the fine of 6o deg, 


TRIGONOMETRY. 


$9 is Tangent C 694d, 36m, 
To Go-tangent B 664d. 30 m., 


LOX: 


Extend the Compaſfes from the- 


the ſame extent will reach from the - 
tangent of 69-degr: 36 min, to the. 
Tangent of-66 degr. 30 min. for the 
Complement of - the- Angle at the 
Baſe, 


"Theſe'16-Caſes are all thatcan- | 
be fropaſes in. a. Right-angled 
Ip erical Triang/e. There are © | 
12 other Caſes which belong to - 
Obliqueringled Spherical Tri- - 
angles ,, which Wwe ndw come 10 
reſotve.. 


09. ant 09 A oe 
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| 
1. Of Oblique-angled you 
cat Triangles. 


"J** Triangle which I ſhall make 
uſe of in the ſolution of the 12 
Caſes of Oblique-angled Spherical 
Triangles, fhall be Fig, I, Z SP, 
whoſe Sides and Angles are as fol 
loweth; viz, 


d. m, Comp, 
SP 70 00 | 20 00 
The Side Ze 38 30|F1 30 


S 40 00 | Fo 00 


Z 130 8 


The Angle 3 S 30 24 
r JT I0 


49 52 
(9 36 
ſ8 26 


The Perpendicular ZR, 


Lg SR 35 54|54 96 
The'Segment PR 34 06 |y5s5 54 


CASEI, 


Ys 
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CASE k 


Tive Sides ZP and ZS , andthe An» 
ele S, oppoſite to Z P, given, to 
find the Anylt P oppoſiteto the other 
fide Z S, | 


The Proportion is, 


As Sire ZP 38d. 30 m. 
Is to the Sine $ 30 d, 24 mx. 
So1isSine SZ 40d. om. 
ToSineP 31 d, 32 m, 


Extend the Compaſles from the 
Sine of ZP 38 deg, zo min. to the 
Sine of $ 30 deg. 24 min. the ſame 
extent will reach from the Sine of 
SZ 40 deg. to the Sine of 31 Jeg. 
32 min. the Angle at P. 


CASE IL 


Two Angles Z, and P , with the Side 
SP, oppoſite to Z given, ra find the 
Side SZ, oppoſite tothe Angle P. 


F 4 The 
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The Proportion is, 


As. Sine Z 130 d. 8m, 
_, © Is.to Sine SP 70d. 
. .SO1s Sine P 31d. 32 m. 
© ToSineSZ 4o d. 


Extend: the Compaſſes from the 
Sine of 49 deg. 52 min. (the Com- 
plement. of 130 deg. 8 mia. to-180] * 
deg. }- to 70 deg. the ſame extent 
will reach from 3x deg. 32 min, to 
dhe Sine. of 40 degr, for SZ, | 


In the, reſolving .of. the following 
Caſes of Oblique Spherical Tri- 
angles, it will be neceſſary to.re-|' 
duce: the, Oblique Triangle into 
two Right-angled Triangles; 
which muſt be effected by letting 
fall of a; Perpendicu,ar from an 
Angle upon a Side oppoſite there- 
unto ; and for the letting fallof 
this Perpendicular, obſerve theſe | 

. few following Dircctions, 


Direftions,| 


TRIGONOMETRY, Toy 


Direftions for the letting fall of ths 


.» Perpendicular in any Oblique . 
Spherical Triangle. 


x. The Perpendicular muſt fall from 


' an unknownAngle upon a vide op-, - 


polite thereto. -- ; 
2. By the Perpendicular: ſo let fall, 
the Oblique. Triangle-.is :reduced 


into two Right-angled Triangles. -- 


3, The Perpendicular: falls ſome- 


times within the Triangle, ſomec-. - 


times-without ; viz, \. 


Acute 
When the Angles botb 4 Obruſe 


at the ends of \. 


Taar Side upon One Acute E 

which the Pgr=- } and .tae o- 5 c | 
pendicular. isf ther Ob» . YT @ Withe © 
ro fall, be -.- tuſe., be bs out, 


That: Side- muſt alwayes be the 
Bafe, upon which the Perpeadicular 


2 Within - - 


is£0 fall; 'and: muſt be extended: (it . 
| need require. ). | 
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CASE III; 


Two Sides SZ and 'SP, withthe dn-| 
gle S inclutled betwrew them, given, 


to find the oppoſite Angle P, 


N this Caſe the Baſe is that given 
*fide which is adjacent to the An- 


gle fought , namely S P. 


The Proportion is , 
N Op: ration. 
As Radius 9o d. 


Is to Co-ſine 59d. 36m, 
SO is Tangent ZS 4o d. 


To TangentSR 35 d.54m- 


2. Operation, 


As SiueSR 354. 54 m. 
To Sine RP 34d, 6m: 


So is Tangent $ 30 d. 24m, 
To Tangent P 31d. 32m. 


Extend the Compaſſes from Ra- 
dius 90 deg. to 59 deg. 36 min. the 


ſame 


TRIGONOAMETRY: oy 


ſame extent will reach from Tanyent 
40 deg. to the Tangent of 35 deg. 
fn] 54 min. for SR. | 

'elhy IT. 

- ,| Extend the Compaſlles, from the 
zen| Sine of 35 deg, 54 mn, tothe Sine 
an.| of 34 deg. 6 min. the ſame. extent 
will reach from the Tangent of S 


z1-deg. 32.min. for the Angle atP. 


CASAS. 
Two Sides LP andPS, withthe An- 


gle P included between them, given, 
to find the Sid: Z, S,oppapite to the 
given Angle P. 


JN this Caſe the Baſe'is one. of rhe 
given Sides. | 


The Proportian js, 
I. Opergtion, 


Ra- As Radius 90d. 
the Is to Coſine P 58d, 28m, 


SO 


30 Qeg. 24min. to the Tangent of 


r08- Uſes of tbe Lines #n-.. + 
So is. Tangent Z P::38 d. 30 mz. 
To Tangent P R.34d.. 6 m,, 


- A Operatirn, 


_ As Co-fi ine.P R 5.d, 54m. 

| [+9 Co-fineSR $2 8: 6 m,. 

So is Co-fine ZP 51d. 3om, 
To Co-ſine Z $ ſod. 


I; 


'Extend the Compaſſes from the 
Sine of 9go.deg.. to, the Co-fine 
of P 58 deg. 28 min. the ſame ex- 
tent will- reach- from the Tangent, 
of ZP 38 deg. 30 min. to the Tap-. 
gentof 34 deg..6 min, -for Þ Re | 


I1-- 


Extend.-the Compaſſes from. the, 
Co-fine of PR 55 deg. .54 min. to 
the Co-ſiae of. SR+ 54 deg. 6 min, 
the ſame extent will reach from.the 
Co-ſine, of ZP Fx deg. 30 min....t0 
the Co-ſine of 50 deg.for £5: | 


CASE 


| reagh-fr om.the: Tangent of ZP 38 
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CASE V. : 
Two Sides ZP and,SP, with the An- 


le P contained between them, given, 


zo. find the: Angle S,, oppoſite ro ihe 


Angle Pa. "<iG. 
The Proportion is; 


I, Operation, 

As Radius 9a d," IP 

Is to Co-ſine P 58d. 2&3; 

S0.is Tangent ZP 38d, 3o.m = 
To Tangent RP 34d. 6m... 


* . Operation, | 


As-Sine PR 34 d. 6m... 
Is to Sine SR:35d. 54m. 
SO is Tangent P 31.d:,32 m. , 
To Tangent S 30d, 24 M.. 


Extend the Compaſſes from Ra-. 


dius 90.deg. to the Co-line of P 31 
deg.. 32 min...the fame extent -will 


deg; 


rro Uſes off he Lines in 


deg. 30 min. ,to.the ,Tangent of 39 
deg. 24 min, for the Angle at S, 


II, 


Extend the Compaſſes from the 
Sine of PR 34d. 6m. to the Sine 
of SR 35d. 5.4 m. the ſame extent 
will reach from the Tangent P 21 
deg. 32 m. to the Tangent of 30 
dcg. 24 m. for the Angle at S, * 


CASE VI. 


Two Sides ZP and ZS, with the An- 
gle P oppeppte ro'S Z,, pgroen, to find 
the Angle £,. cantained berween 'the 
rwo giuen Sides. 


JN this Caſe the Baſe is alwayes the 
Side unknown, 


The Proportion is , 
1. Operation, 


As Radius 904. - 
Is to Co-fine Z P 38-4, 30 mw 
0 


39 
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Sois Tangent P zu d.42 m. 
To Tangent RZP 2zpd. 38 m, 


2. Operati:n, 


AsTangent'Z$-q»> 4; © © 
Is to Tangent £ + + vor, 
So 1s Co-ſine R £P:6. - > Sx 3 * 
To Co-une.S.ZR 560. 4. n 


| IEP - 

Extend: the Compalles from Ra- 
dius go deg. .to the-Go-line of Z P 
51 deg. 309 min, the ſame extent 
will reach from the Tangent of P 
31deg. 32 min. to the Tangent of 


25 deg. 38 min. fortheAngleR ZP. 


IT. 


Extend the Compaſſes from the 


Tangent-of Z'S 4o deg. tothe Tan- 


gent of ZP 38 deg. 30 min. the 


ſame extent will reach from the Co- 
ſme of RZP 64 deg.” 22min, te the 
Co-ſine of 31 deg. x6 min, 


CASE 


Per amenen 
co. wot Ry - - 2 
— - — _ _ —- _ > 


AS 


WOW ionmone p ren ONES 
5 mY x ———— & 
CI WV= 2 


—  —— — 
EE rr 


——— —— 


Sn nas = 


"WD, WEBB: 2612 Att® dhe 


— * 
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7 GIFE Om. 
Two fides Z S and Z P, with the an- 
gle'S oppoſite to'Z P given , to find 
the fide S Þ. adjacent. to. thergiven 


angle S. | 


wiz os 


The Proportion is,* . 
I. Operation, 


AsRadius 90 di: 7 
Is ro co-fine'S 59 d. 56m. - 

Scris tangentZ $' 40 d. + 
TotangentSR'35 4d. 54 m; -_ 


2... Operation, op | ] 
- As co-ſine $Z5 0 d. - 7 
Is to co-lineZP 514. 30 m.- 
SO is co-ſine SR 54d. 6m. --. 
To-co-line. PR 55 d. $4my- 
LC SI94 


_ Extend the Compaſles. from Raz. -! 
dius go deg.-to the ca-fine of $ 59; 
d.iz6 m. rhe ſame extent will-reach, 
from. the tangent of .Z $40 deg, to 
ages of $R'35 fog: 54 m0 


s--- 
4 
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IE. ; 
Extend, the Compaſſes from the 
+ | co-ſine of SZ Fodeg. tothe coline 
; [of ZP 51 deg. 30 min. the ſame ex- 
tent will reach from the co-fine of 


PR 55 deg. 54min. 


CASE VIII. 


Two angles S and Z, , with the fide 
SZ included between them given, t0 
find the angle P. "Ppofin ite ro the gives 
fide $.Z, 


N. this Caſe the Baſe may ' be et» 
* ther of the unknown ides, 


The Proportion-is , 
I, Operation, 
As Radius go d. 
Is to co-fine SZ Fod. 
So is tangent-S-30 d. 24 my, 
To co-tangeat RZS, 


| $R 54.deg. 6 min. tq.the co-fine of 


2, Operation, | 


2x24 Uſes of the Lines iy 
2. Operation. 


As fine R ZS 
To fine RZP; 

Sois co-fine S 5g d. 36 m, 
To co-fine P 58d, 28 m 


| 


Extend the Compaſſes from Ra- 
dius 90 deg. tothe co-fine of 37 
59 deg. the fame extent will reach 
from the tangent of S 30 degrees 
24 minutes , to the co-tangent of 
RZS. 


IT. 


Extend the Compaſſes from the 
fine of RZS to the fine of RZP, 
the ſame extent will reach from the 
co-fine of $S 59 degrees 36 minutes, 
ro the co-ſine of P 58 degrees 28 
minutes, 


CASE 


| 


| 
l 
| 
\ 
1 
| 
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CASE IX: | 


Tivo angles Z and Þ, with the fide 
Z P between them, given, to find the 
fide Z S oppoſite ro the ven anzte 
at P, 


IN this Caſe the Baſe is the ſide 
neither given. nor ſought as SP, 


The Proportion is, 
I Operation, 


As Radiusgod, | 
Is to co-line ZP 514. 30 Ml 
SO 1s tangent P 3x d. 32M. * 
To co-tangeut RZP, 


2. Operation, 


As co-lineRZS 

Is to co-ſine R ZP, 
SO 1s tangent ZP 

To tangent. Z. $ 


”- 
A A accom ig, 


E 
Extend the Compaſſes from Ra- 
dius 90 degr.- to the co-fine of ZP 
51 degr, 


a3g6 -* Uſes of 'the Eines iy, 
51 degr. 30 min. the ſame extent 


will reach-from the. tangent of 'P| .. 


.3I degr: 34 min, to the EO-19"89t 
of 'R 
II. 


Extend the Compaſſes from.the 


co-line of RZS, to the co-line of | ©: 


RZP, the ſame extent Will reach 
from the rangent of Z P 28 deg. 30 
m'n.. to, the, rangent of Z'S 4o de- 
grees, 


CASE. X. 


Two angles Sand.P, wich a fide oÞ 
fire to one of thew SZ, given m 
find: the other angle Z.. 


IN this Caſe the Baſe is the ſide op-- ; 


*poſite to. the angleſought, 


The Proportion.is _. 
I. Operation, .. 


As Radius go d. 
Is to co-ſine Z$S5od. 


So | 


TRIGONOMETRY. 119 
"So is tangent-S-30d. 24m, 
To co-tangenr SER 


2, Operation. 


XD -» 


e _Asco-ſine S. 59d. 36m, 
ff | "Is to coſine P. FFG 2878, 
h So isifine SZR, 
0|- *Toſine RZP. 


5 


Extend the Compaſſes from Ra- 
|dius 90 degr. to: the. eo-fine:of ZS 
#\co degr. the ſame extent will reach 
'" from the tangent of S- 30 degr. 24 
min, tothe co-tangent of S. R. 


Perl " 6: 9 411 

Extend the- Compaſſes from the 
to-ſine of S'59 degr. 36 min. to the 
co-ſme of P 58 d.' 28 m. the fame 


» extent. will reach from the ſine of 
0 the line of RZP, 


"CASE 
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CASE.XL 


The three fdes S Z,P Z,and S P, given, 
5 a An an; le yviz the an;le at Z, 


N this Caſe the ſide oppofite to 
the inquired angle'is the Bafe. 
Before the Triangte Caar;be reſol- 

ved, you-muſt 
Firſt, Adde-the three ſides toge- 
ther, and note the ſum of them. 
Secondly , Take the half there- 
of, which call the half ſum. 
Thirdly , From the half ſum, ſub- 


ſtra& the Bafe, and note the dilfe- 


TENCE,' as YOU ſee here done, 


SZ 40 o9 | 


The Side Zr 38 30 
S P 70 09 


The Sum ' 148 $0 


'The half Sum 24 (tg 


From which ſubſtra& the” 
Baſe 70 deg there remains > 4 IF 
the difference 


wh B25 
ww - 


Fhis 
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This preparation berg made, 
the proportion will be, 

,, 1 Operation, 


Z | As Radius 90d. 
Is to fine ZS 40d. 


9 | Soisthe fineof ZP'384. 30m: 
1- Toa fourth ſine,v.z. 23 d. 35 me 
2 Operation. 

© | As the ſine of 23d. 35-m. 

_ Is to the fine of the half ſum 
4d: 15m: 7 

+. | SO 1s the ſine of the difference 

fe- 4 d. I Fm, 


Toa ſeventh ſine,viz,1o0d.17m. 


09 | Extend the Compaſles from Ra- 
39 \fius- go deg. to the fine of Z S yo 
09 |{eg. the ſame extent will reach from 
the ſine of ZP 38-deg. 30 min. to a 
Tc \ourth ſine, viz. 23'deg. 35min. 
A TI 


js "Extend the Compaſſes from the 
T5 line of 23 deg. 35 nun. to the fine of 


the. 
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the half ſum 74 degr, 15 min.-the 
ſame*extent will reach from the'ſine 
of the difference 4 deg, x5 min, to þ 
leventh ſine, viz. To deg. 17 min, 
Divide the ſpace upon the Line' of 


Sines betwen 10 deg. 419 min; and |. 


90 degr, ihto two equal parts, and 
the-Compaſs point ſhall 'reſt \upon 
24 deg. 56 min. whoſe Complement 
is 65 deg. 4min. and that doubled 
makes 1309 deg. 8 min, for the an- 
gle at Z, 

CHAP. XII, 


The three angles Z, S, and Þ, gives,td 
find. a ſide. 

His is but the converſe of the 

- former Caſe, and may 'bereſd[- 

ved-in 'the ſame manner , if-for et 

ther of the angles next to thefide re- 

quired, you take its complement ta 


I89.deg. thoſe angles'will be turned|my 
into ſides, and the ſides into angles;|m 


n—_ 


| 


be 
ani 


tre 


and then'maytherridngleberrefolved]yg 
as in the:preceding Caſe. 


'The 


i 


be 


The USE of the 
PROPORTIONAL 


L I N EiS 


I N 
ASTRONOMY. 


I21 


mp——_—_— 


CHAP. V, 


Argument, 


to give you any Deſcription of 


[ Shall not in this place go about 


the Circles of the Sphere or 
Globe , ſuppoſing my Reader ta 
te acquainted with them already ; 
and in reſpect 1 have ſufficiently 


treated of them elſewhere , 


as In 


my Uſes of the Globes , and allo in 

es;]my- Geometrical 'Exerciſes ; which 

cd|Book will explain and make eaſic 
G 


: k 


ſome 


_— 


I22 Uſes of the Lines in 
Tome things Which in this TraCtate 
may be omitted, or at leaſt, for bre- 
vity, lightly paſted over. 


2 Probl. I. 


The diſtance of the Sun from the near- 
eſt Equinoctial Point (erther Ari- 
es or Libra) 59 deg. given, to find 
his Declination, 

The Proportion 1s, 


As the Radius go deg. 

Is tothe Sine of the Sun's greateſt 
Declination 23 deg. 30 m. 

So is the Sine of the Sun's diſtance 
from the next Aquinoctial Point 
Libra 59 degr. 

To the ſine of the Sun's preſent 
Declination 20 degr, 


Extend the Compaſles from the 
fine of go, to the fine of 23 deg. 30: |$ 
min. (the Suns greateſt Declinati- 
on) the ſame extent will reach from 
59 deg. (the Suns diſtance from | 

Libra, 


* —_ 
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Libra, to the ſine of 20 deg, the Suns 


= [preſent Declination. 


-y 


4 


The like Declination the Sun bath 
when he is 18 29 degr. of Taurus, n- 
1 d:gr. of Leo , or 29 degr. of Scor- 
pio , cvery of which Points are diſtant 
from on? of the ZEquinoCtial Points 
aries or Libra 59 deg. 


Probl. IT. 


The Latitude of the Place, Fr deg. 
30 min.” and the Declination of the 
Sun 20 deg. being given, to findthe 
Aſcenſional Difference, 


The Proportion is, 


As the co-tangent of the Latitude 
38 deg. 30 min. 
Is to the tangent of the Suns Dc- 
clmartion 20 degr, 
© is the Radius. 9o deg, 
To the ſinc of the Aſcenſional Dif- 
. ference 27 deg. 14 min, 


G 2 Extend 
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"Extend the Compaſſes from the 
tangent of 38 deg. 3o min, the com- 


plement of the Latitude, to 20 deg, | 


(the Suns Declination) the ſame ex- 
tent will reach, the ſame way, from 
the ſinc of go deg. to the inc of 27 
deg. 14 min. the Aſcenſional differ- 
ence; which is the quantity of time 
that the Sun riſes or ſets before or 
after Six of the Clock, 

So theſe 27 degr. 14 min. being 
turned into Time ( by allowing 15 
deg. for one hour, and one degree 
for 4 minutes of Time) 1s x hourand 


49 min, and ſo much doth the Sun 


riſe or ſet before or after the hour 
of Six, according to the time or ſea- 
ſon of the year ; for if the Sun hath 
North Declination , thenhe riſeth be- 
fore fix and ſets after: bur if the Jun 
have South Declination, then'doth he 


riſe after, and ſet s before Six, 


This Aſcenfional Difference being | 


added to Six hours , will. give you the 
: Se- 
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Semidiurnal Arch or Half-length of 
the Day. ; ' and being taken from Six 
hoxrs , wilt l:av? th: SeminoCturnal 


| | | / » a 7, 
Arch, or Halj-lenzth of th: Nig/t, 


Probl. INI, 


The Latitude of the Place Fr deg. 30 
min. and the Declination of the 
Sun, 20 deg. being given, to find his 


Arpplitude, 
* The Proportion is, 
As the co-ſine of the Latitude 38 


1deg. 3o min. 


Is tothe Radius 9o deg, 

Sois the ſine of the Sun's Declina- 
tion 20 degr, 

To the fine of the Amplitude from 
the Eaſt or Weſt points of the Hori- 
z0n 33 degr. 20 min, 


Extend the Compaſſes from the 
fine of 38 deg. 30 min (the Com- 
plement of the Latitude) to the ſine 
of 90 deg. the ſame extent will reach 
G1” from 
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ſrom the ſine of 20 deg. (the Suns 
Declimation) to 33 deg. 20 min, 
( the Amplitude, or) the diſtance 
that the Sun riſes or ſets from the 
true Eaſt or Weſt Points, towards ei- 
ther the North or South, 


Probl. IV. 


The Latitude of the Place , 51 dry, 
30 min. and the Declination of the 
Sun 20 deg. being given, to find the 
Angle of the Sun's Poſition at the 
time of hu riſing. 

The Proportion is, 


As the co-ſine of the Declinati- 
on 7o degr. 

Is to the Radius go degr.. | 

So is the ſine of the latitude FI 
degr. 30 min. 

To the ſine of the Angle of the 
Suns Poſition at the time ofhis riſing, 


Exrend the Compaſſes from the 


fine of 70 deg. (the campEmenes 
the 


CC 


he 
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the Suns Declination) tothe ſine of 
go ; the ſame extent will reach from 
the ſine of 5x deg. 30 min. the lati- 
tude) to the ſine of 56 deg. 29 min. 
(the angle of the Sun's poſition at 
the time of his riſing. ) 


Probl; V. 


The Sun's Declination 20 arg. and 
his Amplitude 33 deg. 20 min. from 
the Eaſt cr Weſt part of the Hori- 
zon , being given, to find the Lati- 
tudo. 


The Proportton is, | 

As the ſine of the Amplitude from 
the Eaſt or Weſt 33 deg. 20 min. 

Is to the Radius go deg. 

So is the fine of the Declination 
20 deg. 

To the co-ſineof the Latitude 38 
degr. 30 min. 


Extend the Compaſſes 'from the 
ſine of 33 deg. 20 min (the Sun's 
Amplirude from the Eaft or Welt ) 
G 4 ro 
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to the ſine of go deg. the ſame ex- 
tent will reach from the ſine of 20 
deg. (the Sun's Declination) to the 
ſine of 38 deg. 30 min. (the com- 
plement of the Latitude, 51 deg, 
30 min. ) 


Probl. VI. 


The Sun's greateſt Declination 22 
deg. 30 min. with his Ditance from 
th: next X.quinoctial Point (Art- 


ES or Libra, 59 dzg.) being given, to 


find his Right Aſcenſion, 
: The Proportion is, 
As the Radius 9o deg, 


Is to the co-ſine of the greateſt 


Declination 66 deg. 30 min. 

So is the tangent of the Sun's d1- 
ſtance from the next Aquinoctiat 
point Libra 59 deg. 

To the tangent of the Right A- 
ſcenſion 56 deg. 5o min. 


Extend the Compaſſes from the 


| 
| 
| 
| 
F 


b 


ſine | 


| 
| 
[ 
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- | ſine of 90 deg. to the ſine of 66 deg. 
30 min. (the complement of. the 
Sun's greateſt Declination ; ) the 
ſame extent will reach from the tan- 
& | gent of 59 deg. (the Suns diſtance . 
from the next /Equinoctial Point ) 
to the tangent of 56 deg. 5o min. 
(the Suns Right Aſcenſion..) 


wn Probl, VII. 

” | The Latitude of the Place Fr deg. 
| 30 min. and the Suns Declinati- 

on 20 deg. being given , to find 


at what hour the Sun will be wpon the 
true Eaſt or Weſt Points. 


i The Proportion 1s , 


As the tangenr of the Latitude 
51 deg. 30 min. | | 
Is ro the tangent of the Suns De- 
| elination 20 degr. 
* | So is the Radius go degr. 

| - To the co-ſine of the Hour. from 
ic | Noon, 


n | G 5. Extend. 
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Extend the Compaſſes from: the 
rangent of 51 deg. 3o min (the La- 
titnde) to the tangent of 20 deg; | 
( the Suns Declination ) the ſame | 
extent will reach from the fine of | 
* ©o, deg. to the ſine of '16 deg. Fo | 

min. the complement of the time 
from Noon , that the Sun will be due 
Eaſt or Weſt. 

Which converted into hours ana 
minutes, will. be 4hours and about | 
F3 min. So that the Sun, when he ! 
hath 2o degr. of Declination , will 
come to the. Eaſt Point at 7 min, | 
paſt 7 in the Morning, and wilb be 
due Weſt 53 min. after 4 in the At- 
tErROON, 


Probl. VII. 


4iaving the Latitude of the Place 51 
deg. 30 min.” and _the Suns Decli- | 
Nation 20 dzg. given, to find what. | | 
Altitude, the Sun ſhall have when he | 

rw apon the true Eaſt or Weſt | 

Wouts, x ; | 


The 
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» The Proportion is, 

eg: | Asthe ſine of the Latitude gr deg. 
me | 30 Min, | 
of | Is to the Sine of the Declination 
F0 | 20 degr. 


me | Sois the Radius 9o degr, 

ue To the Sine of the Suns Altitude 
being due Eaſt or Weſt 25 degr. 55 

nd | min. | 


_ Extend the Compaſſes from thc 
4 | fine of 51 deg. 30 min. (the Lati- 
ag] tude) to the ſine of 20 deg. (the De- 


= | clination) the ſame extent will reach 
from the fine of 9o deg. to the fine 


it 25 dep. Fo min. the Altitude that 
the Sun ſhall have when he is upon 
the Eaſt or Weſt Points, 

| Probl. IX. 

at, | The Latitude of the Flace Fr deg. 30 

he min. aud the Suns Declination 20 


ft | deg. being given, to find what Alti- 
1C Clock. The 


tude rhe Sun ſhall have at Six of the 
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The Proportion 1s, 


As the Radius 9o degr. 

Is to the ſine of the Suns Decli- 
nation 20 degr. 

So is the ſine of the Latitude fr 
deg. 30 min. 


; 
: 
: 


To the fine of the Suns Altitude | 


at S1x, IF deg. 30 min. 
Extend the Compaſſes from the 


ſine of 90 deg. to the fine of 20 deg. 
(the Suns Declination) the ſame ex- | 


tent will reach from the ſine of 5r ; 
deg. 30min. (the Latitude) to the | 


line of 15 deg. 3o min. ( the Alti- 
rude that the Sun ſhall have at: Six of 
the Clock. ) 


Probl. X. 


The Latitude of the Place 51 deg.-30 
min, and the Declination of the 
Sun 20 deg. being given,, to find 
what Azimuth: the Sun ſhall hawz at 
24x 4 Click, 

The: 


By 


e 


11 


| 
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F33 
The Proportion 1s, 


As the co-fine of the Latitude 38 
degr. 30 min. 

Is to: the Radius 9o deg. 

SO 1s the co-tangent of the Suns 


| Declination70 degr. 


To the tangent of the Suns Azi- 
muth counted from the North part: 
of the. Meridian 77 deg. 14 min, 


Extend the Compaſſes from the 
fine of 38 deg. 30 min (the comple- 


| ment of the Latitude) to the fine of 


go deg. the ſame extent will reach 
from. the tangent of 70 deg. (the 
complement: of the Suns Declina- 
tion): to the tangent of 77 deg. 14 
min. ). the Suns Azimuth counted 


| fromthe: North part of the Meridi- 


mr == 


: 
; 
, 


an) or 12degr. 46 min. the Azimuth 
from the Eaſt or Weſt, or 102. deg. 
46 min, from the South, 


Probl; 


_— 
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Probl. XI. 
The: Latitude of the Place FI deg. 30 


min. the Declination of the Sun, | 
20 deg. South, and the Suns Altt- | 


tude T2 deg. given, ro find the Suns 
Azimuth either from the Faſt, 
North, or South Points of the Ho- 
F1ZON. 


O reſolve this Problem , you 


muſt find the Complement of | 


the Latitude , the Complement of 
the Altitude, and the Complement 
of the Declination , and add all 
three of them into ane Snm, and take 


the half thereof ; from which halt | 
ſum ſubſtra@- the Complement of | 


the Suns Declination , and - note 
the difference ; as you ſee here 
done. 


Com- 


III NNN 
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Latitnde 38 206 
E: CI—_ Qiu 78 oo 
+5 VY Declinat.r x0 '60 
i | Their Sum 226 30 
x Half Sum 113 15. 
J- Comp. Declinat. ſib. '110 oo 
The Difference 3 15 

Jo | 


f , Sum, and the Difference, you may 


| work by the following 
| Proportion , 
If | Tt. As the Radius go degr, | 
f | Is to the co-ſine of the Latitude, 
© | 38 deg. 30 min, | 
& | So 1s the co-ſine of the Altitude 

| 8 degr. 


To the ſine of a fourth number;- 


which 1s 37 deg. 3o min, 
Ef 2. As 


| 


*35 


f | Having found the Sum , the half 
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2. As the ſine of the fourth num<- 


ber 37 deg. 30 min. 

Is to the ſine of the half Sum 113 
deg. If min. 

So is the ſine of the Difference 3 
deg.15 min. 

To another fine , wiz. 4degr, 54 
min. 


Unto which ſeventh;ſine , if you adde 
the ſine of 90 argr. half that Sum ſhall 
he the ſine of an Arch ; whoſe Comple- 
ment being dyubled is the Atimath 
from the North, 


[. 


Extend the Compaſſes from. the 
fine of 90 deg. tothe fine of 38 deg. 
30 min. ( the Complement of the 
Latitude) the ſame extent will reach 
from the line of 758 deg. (the Com- 
'plemenr of the Altitude) to the ſine 

of 37 deg: 30min, 


Il, Ex- 
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IL 


Extend the Compaſſes from the 
Sine of 37 deg. 30 min. the num- |} 
ber laſt found , to the ſine of the |} 
half Sum 113 deg. 15 min. (or in- | 
ſtead thereof, to 66 deg. 45 min, || 
the Complement thereof to 180 _.j; 
deg. ) the ſame extent will reach ! 
from the ſine of 3 degr. 15 min. {} 
( the Difference ) to 4 deg, 54 min. | 


Divide the diſtance between 4 't 
deg. 54 min, and go deg. into two [| 
equal parts, and the Compaſs point 'v 
will reſt upon 16 deg. 48 min. the | 
Complement whereof is 73 deg. 12 \F 
min. whoſe double 146 deg, 24 min. * 
is the' Suns Azimuth from the North iþ 
part of the Meridian ; and if you 
take that from 180 deg. there will i 
remain 33 deg. 36 min. for the Suns 
Azimuth from the South, j 


Probl, 
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Probl. XII. | 
The Latitude of the Place F1 acg, 39 


min, the Sans Declination 20 dy, 
South,and the Suns Altitude 12 deg, 
given, to find th: Hour of the Day, 


ADPde the Complement of the La- 

titude , the Complement of the 
Declination , and the Complement |. 
of the Altitude-, and take ther 
Sum and half Sum , and from the 
half Sum ſubftract the Complement 
of the Suns Altitude , and note the | 
Difference, 


Gomnenen'YDeclna 38 30 


Declination 70 00 
of the Jatritude 58 00| 


Sum 186 30 


g—  ———_—— 


Half Sum 93 15 


Difference 15 15 
Being 
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Being thus prepared , 


139 


The Proportions are, 
(1,) As the Radius go deer, 
Is to the co-ſine of the Latitude 
38 deg. 30min. 
SO 1s the co-fine of the Altitude 


8 degr. 


\ To a fourth fine, viz. 37 degr, 


30 min. 


(2.) As this fourth ſine of 37 deg. 
30 min. 
Is to the ſine of the half ſum 93 


degr. 15 min. 


So is the ſine of the Ditlerence 
I5 degr. T5 min. 

To another ſine, viz. to the fine 
of 25 deg; 33 min. . Unto which fine 


| if you adde the fine of go degr. (or 


Radius) half that fum ſhall be the 
ſine of an Arch, whoſe Complement 
being doubled, is the hour from the 


Meridian 97 degr. 54 min, 
I, Ex- 


Sh. 


the 
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Extend the Compaſſes from the | 


fine of 9o deg. to the ſine of 38 deg, 
30 min. the Complement of the La- 
titude , the ſame extent will reach 
from 78 deg. the Complement of the 
Altitude, to 37 deg. 3o min. 


Il. 

Extend the Compaſies from 37 
deg. 30 min. to the fine of the half 
ſum 93 deg. 15 min, ( or its Com- 
plemenrt 86 deg, 45 min.) the ſame 
extent will reach frorn the fine of 
15 degr, 15 min. the Difference,to 
the ſine of 25 deg. 33 min. 

Divide the diſtance between 25 
deg. 33 min. and 9o deg. into two 
equal parts upon the Line , and the 
Compaſs point will reſt upon 41 deg, 
3 min. the Complement whereof is 
48 deg. 57 min. whoſe double 97 
deg. 54 min. is the hour from Mid- 
night (or from the North part of 
the Meridian) which converted in- 
to 


'a% 
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to time (by allowiag 15 deg. for on 
| hour , and 4deg. for one min. of 


time ) will be 6 hours 31 min. So 


that 1f the time were in the Morn- 
ing, the hour would be 31 min. af- 
ter 6, butif in theEvening 29 min. 
after 5, 


Probl. XIII. 
The Declination 20 deg. Altitude 12 


deg. and. Azimuth 146 deg. of the 


Sun , being given, to find the hour 
| of the day. 


The Proportion is, 


| As the co-fine of the Declination 
70 deg. | t 


deg. or 34 deg. 

So is the co-ſine of the Altitude 
78 deg. | 

Tothe ſine of the hour ftom Noon 
35 deg. 36 min, 


Extend 


--Is to the fine of the Azimuth 146 


_—- - - R On — ——_ A— nine —_— _ - 
: bats; A no DeE,. MS: Re eg 6 bs 


Do 


mn —— 
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Extend the Compaſſes from- the 
fine of 70 deg. (the Complement of 
the Suns Declination) ro the fine of 
146 deg. (the Azimuth from the 
North ) or to its Complement to 
180 deg. viz. 34 deg. the ſame. ex- 
tent will reach from 78 deg. the 
Complement of the Suns Alritude ) 
to the ſine of 35 don. 36 min. the 
time from Noon ; which converted 
into time 1s'2 hours and' 22 min. 


Probl. XIV, 


The Suns Declination 20 deg. his Al- 

_ titude 12 deg. and the howy from 
Noon 35 arg. 36 min. being giveny 
ro find the Suns Azimuth from the 
North part of the Meridian. 


The Proportion is, 
_ As the co-ſine of the Altitude 78 
degr. | 
Is to the Sine of the hour from 
Noon 35 degr. 36 min. . 
) 
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So is the co-line of the Suns De- 
. | clination 7odeg. 

| To the fine of the Azimuth from 
* |the North part of the Meridian 146 
deg. or 34 degr. from the South. 


Extend the Compaſſes from the 
fine of 78 deg. (the Complement of 
the Altitude) to the ſine of 35 deg, 
36 min. ( the time from Noon ) the 
lame extent will reach from 70 deg, 
(the Complement of the Suns De- 
clination) to the ſine- of 146 deg, 
(the Azimuth from the North) or 
34 deg. the Azimuth from the South 
part of the Meridian. 


low CH ww ID EE. I 
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Probl, XV, 


The hour from Noog 35 deg. 36 min, 
| the Latitude of the Place Fr de 
| 30 min. and the Altitude of he 
78 Sun 12 aeg, bein given, fo find t the 

angle of the Suns Poſition. 


Mm 
| The 
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The Proportion is, 


As the co-ſine of the Suns Alti- 


tude 78 deg. 

Is to the ſine of the hour from 
Noon 35 degr. 36 min. | 

So 1s the co-line of the Latitude 
38 deg. 30min. 

To the ſine of the angle of the Suns 
Poſition at the time of the Queſtion 
(21 degr. 45 min. ) 

Extend the Compaſſes from 98 
deg. the Complement of the Suns 
Altitude (to the ſine of 35 deg. 36 
min. (the time from Noon) the ſame 
extent will reach from 38 deg. 30 


min. ( the Compliment of the Lati- 


rude) to the ſine of 21 deg. 45 min; 
(the angle of the Suns Poſition.) 


Probl. XVI. 


The Suns Altitude 12 deg. bis Decli- 
| nation 20 deg. and Azimuth from 
the North 146 deg, being given, ti 
find the Latitude, The 


| 
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The Proportion is, 


As ithe Sine of the Suns Azimuth. 


145 deg.;(or 34 deg.) 

Is to the line of the Suns diſtance 
from the North-pole x10 deg. (or 
70 deg.) 

So is the ſine of the angle of the 
Sans poſition 2x deg. 45 min. 
To the, Complement of the Lati- 
tude 38 deg..39 min, 


Extend-the Compaſles from 146 
deg. (the Azimuth from the North, 
or from 34 deg; the Azimuth from 
the Sourh) 'to the ({ine-&f p20 deg. 
-|(the Suns diſtance from the North- 
_- or to. yo deg. its diſtance from 
the South-pole) the fameexrent will 
reachfrom-2r deg. 45 min. (the an- 
gleof the Suns poſition) 'ro 38 deg. 
AS -man., (the. Complement -of the 

titude) which.taken from go deg, 
kaves FI deg. 36min, for the Lati- 
tude it ſelf, 


{4 Probl, 


Poa. 
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S. 
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Probl. XVIL 


The Latitud: of the Place 51 a 30 
min. the Suns Declination 20 dry, 
North, and the Hour'Wom Nom 


4 (vir. 60 deg.) given, to find the 
- Altitude, 


The Proportions are ,. 


'(7.) As Radius 9o' deg. 

To ſine 30 deg. the: Complement 
of the hour from Noon, 

So is the Co-tangent of the Lati- 
tude 38 deg, 30'min,' ; - | 

To a fourth Tangent, 21 deg 41 
min, 

Which taken from 70 deg. the 
Complement of the Suns Dech nat 
on, there reſts 48 deg. 18 min, tot. 
a-fifth ſine, Then, .. 


(2.) As the Cofine of the for rt] 
ſine 68 deg. 18 min, 

To the Coſine of the fifth ſine 
deg. 42 min, 


wes... La a. ad 


—_—.-” ee aa. +... 


n— 
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| 90 1s the ſine of the Latirude 5x 
| deg. 30'min. 

| To the ſince of 34 deg. 5 min. the 
39 | Suns Altitude at 8 in the morning, 
| or 4 in the afternoon, 


th! Extend the Compaſſes from the 
fine of go deg. to line 30 deg. the 
ſame will reach from the rangent of 
38 deg. 3o min. to the tangent of 
21 deg. 41 min. which taken from 
ml 70, reſts 48 deg. 18 min. — Again, 
, | Extend the Compaſſes from 68 degr. 
Ar| 18 min. to che ſine of 41 deg. 42 
'» | mir,” the ſame extent will reach 
+41] from the ſine of 5x deg. 30min. to 
the ſine of 34 deg. 5 min, the Suns 
- Wl Alcitude ar 8 or 4a clock, | 
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CHAP. VI 


I 


SECT. . 
Of the diftinifion of Plains , upn 
which Dials wh $-b- ny 
LL Plains upon which Dial 
are uſually made, are one of 
theſe three ſorts , viz, either 
Parallel 


Perpendicular$to the Horizon, 
Oblique - 
I, 


[ 
| 
| 


| 
l 
} 


| 
| L 
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r. If the Plain be Parall-! to the 
Horizon, it 1s called an Horizoutat 


\ | Plain; and of theſe Plaius there is 
| NO variety. 


l 


| 
| 


' 2. If the Plain be Perpendicular to 


| the Horizon , 1t 1s called a Yerticat 


Plain, and if the face of the Plain 


| do direCtly behold the true Eaft, 


Weſt, North, or Soxth points of the 


| Horizon , they arecalled the Dzrett 
| Verticals ; bur if they lie between a- 


| ny of the four fore-mentioned C:r- 


dinal Points , they are then called 


Fertical Plains declining from the true 


North or South Points, towards ci- 
ther the Eaft or Weſt. 
- 3, If the Plainlie O6liqu:ly to the 
Horizon, and be: nenher Horizontal 
nor Vertical, then they are called 
Reclining or Inclining Plains ; Recli- 
wing fromthe Zenith, Or Incl ning to- 
wards the Horizon : and of theſe 
there are ſeveral varieties in reſpect 
of their Reclination, Inclination., or 
Declination, 

H 3 4- The 
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_ The Dzclination of a Plain'is 


an Arch of the Horizon comprehcud:d 
North 


| cen th ©) | 
between the true Sunch Point, anda | 
Fne iſſuing perpendicular from the | 


Plain. F 
5. The —_ is an Arch of 
a Vertical Circle comprehended be- 
' Zenith [ 
tween the yr, \ 


How to find out the .2wantity of | 


theſe , and alſo of ſeveral orher 
affections belonging to - ſeveral 
Plains , I have handled at large 
elſewhere , and ſhall ſay nothing 
of them in this place ; my buſineſs 
here being (not to teach the 
whole Art of Dialling ) but to 
ſhew the Ule of the Propurtional 
Lynes. 


SECT. Za 


and the Plain, | 


«4 
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SE G:Khi© 


[ 

z | Tofndall the Requilites belonging 
| ro any Sun-Dial by the Propor- 

s tional Lines. 


f I. For an Horrzontal Dial. 


oh N the making of theſe Dials, there 
| 1s nothing required but the height 
Ns | of the Pole or Stile above the Plain, 
| and that is alwayes equal to the La- 

of | titude of the Place. 


er I. 1s a Dire# Vertical North - 
” | or South Plain. 

- In theſe Plains alſo there is no- 
eſs | thing required but the height of the 
the | Pole or Stile above the Plain, and 
to | that is alwayes equal tothe Comple- 
nal | went of the Latitude of the Place. 


HI. 7» Vertical declining Plains. 


In theſe Plams ( before the Hour 
Lines can be drawn upon them Y 
H 4 three 


po en 
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three things (beſides the Latitmde of 
' the Plain and the'T tains Decl. nation ) 
muſt be found : viz. 


Tr. The height of the Pol: above the 
Plain. 


2. The diſtance of the Swbſtile from | 


the Meridian. 
3. The Plains difference of Long 
tyuds. 


Exawple , In a Vertical Plain de- 
clining trom the North or South 
39 degr. 


I. For the height of the Stile, 
The Proportion is, 


As Radius: 
To the Cofine of the Latitude 
38 deg. 30 min. 
So is the Cofine of the Declinatt- 
on of the Plain 60 deg. 
To the {ine of the Stiles height 
32 deg. 37 min, 


Exte nd the Compatſles from the 
G fine 


& 


ſine of 9o deg, to the ſine of 38 deg; 
30 min. the ſame extent will reach 
from. the ſine of 60 , to. the fine of 


32 deg. 37 min, for the height of the 
Srle, 


2, For the Subſtiles diſtance from 
the Meridian, 


The Proportion 1s, 


As Radius 9o deg. 
Is to the ſine of the Plains De- 
clination 3o deg. 
So 1s the Co-tangent of the Lati- 
tude 38 deg. 30 min. 
To the tangent of the diſtance 
of the Subſtile from the Meridian, 
21 deg. 41 min, 


Extend the Compaſſes from 9go 
deg. to.the ſine of 30 deg. the ſame 
will reach from the tangent of 38 
degr. 30 min. to. the tangent of 
ax deg. 41 min, the diſtance re- 


quired. 
Hs 3. Foy 
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3. Er the Plains dfference of Lon- 


fitnde. 


The proportion Is , 


As the Coſine of the Latitude 38 + 


deg. 30 min. 
Is to the Radius 9go degr. 

So is the ſine of the Subſtilesdi- 
ftance from: the Meridian 241 deg, 
41 min. 

To-the fine of 36 deg. 25 min. 


Extend the Compaſſes from the 


— 


ſine of 38 deg, 30 min. to the fineof | 
90 deg. the fiime will reach from the | 


fine of 2r deg. 40 min. ro. the fine 
@f 36 deg. 25 min.. for the Plains 
ditterence of Longitude, 


IV. In Eaſt or Weſt Reclining 


or Inclining Plains. 


In theſe Plains ( as in Upright or 
Verrical Decliners) three things (be- 
fedes rhe Latitude and Reclination) 
| mult 


W3 YZ SY my cir 
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muſt be known , before the Hour di- 
ſtances can be calculated ; and thoſe 
are the ſame as in the other, 

Example, In adire&tEaſtor Weſt 
Plain, Reclining from the Zenith z 5 
deg. in the Latitude of 51 degr. 
30 min, 


I, For the height of the Stile, 

The proportion is , 4 
As Radius go deg. 
' To the line of the Latitude 5x 
deg. 32 min. | 
So 1s the fine of the Reclination 
5 deg. 

To the ſine of 26 deg. 41 min. 


Extend the Compaſies from rhe 


fine of godeg. to the ſine of 51 deg. 
| 32 min. the ſame extent will reach 
| from the ſine of 35 deg. to: the ſine 


of 26 deg. 41 min. the height of 
the Pole or Stile above the Plain, 


2 For 
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2. For the Smbſtiles diſtance from 
the Meride ay. 


The Proportion 1e, 


As Radius 9o deg. 
To the Cofmne of the Reclinati- 
on 55 deg. 
SO is the tangent of the Latitude 
F1 deg, 32 min. 
To the tangent of 45 deg. 52 
min, 


Extend the Compaſſes from the 
ſine of go deg. tothe ſine of 55 deg. 
the ſame extent wilt reach from the 
rangent of 5x deg. 32 min. to the 
rangent of 45 deg. 52 min. the Sub- 
iiles —_— from the Meridian. 


2. For the difference of Lonzitude, 


The Proportionis , 
As the ſine of the Latitude 1 deg. 


22 min. 


To Radius go deg. 


So: 


+ ww [PR—_ — LEES 
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So is the ſine of the Subſtiles dj- | 
ſtance from the Meridian 45 deg. | 
52min... | 

To the ſine of 66 deg. 27 min, 


Extend the Compaſſes from the [ 

\ fine of 5x deg. 32 min. to the fine | 
of 90 deg. the ſame extent will | 
reach from the ſine of 45 deg. 52 | 
min. to rhe ſineof 66 deg. 27 min. ll 
the Plains difference of Longitude, { | 


V. tn South and Narth Dechning 


| Recliung ,, - | 
|  Inclining { Plaing : 
In theſe Plains ( beſides the Lati= | 


tade of the Place the Declination | 
Reclination} _ . i 
Inclination of the Plain ) i 
[four things muſt be found before the 4 


and 


{Hour-lines can be drawn , viz. 


r...The diſtance of the Meridian and 
Horizon. 4k 

2-;The height of the Pole or Stile. MW pl 
3. The 
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3. Toe diſtance of the Subſtile and 
Meridian. | 

4. The Flains difference of Longi- 
twadc. | 


I. 1s South. Decliners Reclining, 


Let an Example be, In a Plainde- 
clining from the South Eaſterly 30 
degrees , and reclining from the 
Zenith 55 deg. in Latitude Fx deg. 
32, min. 

1. For the diſtance of the Meridian 

from the Horizon, 


The Proportion is , 


As Radius fine 9o deg. 
To the fine of the Reclination 
F deg. 


k@S0 is the tangent of the Declinati- | 


on 30 deg. 
To: the tangent cf 25 degs 19 
min. 


Extend the Compaſſes from: 99 


de. | 


ric 
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deg. to the fine of 55 deg. the ſame 
will reach from: the rangent of 3o ' 
deg. to the tangent of 25, deg. 19 
min. the Complement whereof 64 
deg. 41 min. is the diſtance of the 
Meridian and Horizon. 


2. For the Stiles height above the 
Subſtile. 


The Propertion is, 


(T.) As Radius go deg. 

To: the fine of the diſtance of 

the Meridian and Horizon 64 deg; 
| 4T min. 

Sois the Co-fine of the Reclina= 
tion 35, deg. | 

To the Sine of 31 deg: 14 min. 

Which being ſubſtracted from Fx 
deg. 32 min. there remains 20 deg,. 
| $8 min. Then-ſay, | 


(2.) As the ſine of the diſt. of Me- 
rid. and Horizon 64 deg. 41 min. 
To-the fine of 20 deg. 18min. 

So is the Co-fine of tize Declina- 

tion 60 deg, - - "I 


x60 Utes of the Lines i 
To the ſine of 19 deg. 25 min. 


Extend the Compaſſes from ſine 9o 
deg. to the fine 64 deg. 41 min. the 
fame will reach from: 35 deg. to the 
fine of 3x deg. 14 min. Which taken 
from the Latitude 5'1 deg. 32 min, 
teaves 20 deg. 18. min, Lhen, Ex- 
tend the Compaſles from 64 deg. 41 
min. to ſine 20 deg. 18 min. the 
fame will reach from ſine 60 deg. to 
the ſine of 19 deg. 25 min. for the 
height of the Pole or Stile above the 
Plain. 


3. For the diſtance of ohe RI 
and Meridian. 


The Proportion is , 


As the Co-tangent of the Decli- 
nation 60 deg. 

To the tangent of the height 
of the Pole above the Plain 19 deg, 
25 min: 

SO is the ſine Iait found 31 deg, 
I4 min, 


To | 


DIALEING. 
To the ſine of 6 deg. 2 min, 


162, 


Extend the Compaſles from the 
tangent of 60 deg. to the tangent 
of. 19 deg. 25 min. the ſame extent 
wil reach from the ſine of 31 deg. 

| 24 min. to theſine of 6degi 2 min, 
| the Subſtiles diſtance from the Me- 
| Fidtan, 


4. For the Plains difference of Lone 
gitude, 


The Proportion is , 


| As. the. fine of 20 deg. 18 min. 
' | ( the difference of the firſt found 
| Arch and the Latitude) 
To ſine go deg. 
| So 1s the ſine of the Subſtiles di- 
p | ftance from the Meridian 6 deg. 2 
- {| min, | 
* | To the fine of 17 deg. 38 min, 


Extend the Compete from the 
7, \fine of 20 deg, 18 min. to ſine 990 


deg. the ſame extent will reach from . 


© | the 


Oo_—_ 
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the ſine of 6 deg. 2 min. to the ſine 
of 17 deg. 38 min. the Plains ditte- 
rence of Longitude. 


; I. in North Decliners Reclining, 
In theſe Plains (as in the South 


Decliners Reclining) the ſame four | 


things muſt be found before the 
Hour diſtances can be obtained: 
Wherefore, 

Let our Example be of a North 
Plain declining Weſterly 69 deg, 
and Reclining 54 deg. 


IT. For the diftance of the AMeridi- 
«1 from the Horizon. 
The Proportion is, 
As Radius 9o deg. 
To the ſine of Reclination 54 


deg. 
SO is the tangent of Declination 
60 deg. 
| To the tangent of 54 deg. 29 
min. which taken from go degr. 


teaves 35 deg. 31 min, 


Extend. 
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Extend the Compaſles from ſine 
go deg. to fine 54 deg. the fame 
will reach from the tangent of 60 
\ degr. to the tangent of 54 degr. 
29 min. whoſe Complement to go 


_ | deg. is35 deg. 31 min. the diſtance 


of the Meridian and Horizon, 


2, For the Stiles height above the 
Sabſtile. 


The Proportion is,. 
(x.) As the ſine of the Declina- 


. | tion. 6odeg. 


To fine go deg. 

So..is the Co-ſine of the Meridi- 
ans diſtance from the Horizon , 54 
| deg. 29 min. 

To the ſine of 70 deg. 2 min. 
| for a firſt arch. — To which adde 
| 38 deg. 28 min. the Complement of 
the Latitude , the ſum will be 108. 
deg. 30 min. whoſe Complement to 
180 deg. is 71 deg. 39 min. for a {e- 
cond Arch, 

(2.) As 
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(2) As the ſine of the firſt Arch 
mo deg. 2 min. 
To the Sine of the Reclination 
I... 
So is the Sine of the laſt ou 
Arch 7x deg. 30 min. 


To the ſine of 54 deg. 43 min, | 


Extend the Compaſſes from the 
fine of 60 deg. to the fine of 9o deg. 
tie ſamewill reach from the ſine of 
54 deg. 29 min. tothe fine of 7 deg, 
2 min. — To which 38 deg. 32 
min. being added, makes 108 deg, 
30 mia, whoſe Complement to x80 
dep. is 71 deg; 30 min. Then — 
Extend the Compaſſes from ſine 70 
deg. the firſt Arch, to ſine 54 deg. 
( the Reclination ) the ſame extent 


will reach from the ſine of the ſe- ' 


cond fourd arch 72 deg. 30 min. 


ro ſine 54 deg, 43 min, for the height |. 


of the Stile, 
3. For 
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3. For the Subſtiles diftance from 
the Meridian, 
| [The Proportion is, 
|  - As the tangent of the' Rectinari- 
| 0n 54 deg; | EAT Ent) 
| s to the ſine of 54 deg, 29 
_ | min. (the firſt foundarch ) 
So is the-rangent of the Stiles 
height 54 deg. 443 mjn. 
To the fine of 56 deg. 42 min, 


Extend: the (Compaſles' from : the 
rangenrof .54 deg. tothe fine of ing 
deg.agmit.thefamewtll. reach from 
\the!rangent of} $4 deg. 43min. to 
'the fine :of x6 deg. 42 min; Which 
46deg. 42 min. (ort23:deg. x8:min. 
whe Cortblemacat thereof nF 130 
degJis3ho Authſtdoaxkftantpirom he 
| Meridian , acabrdiag):asgyob wall 

accgunt it from North or South, 


— hd 


WS WS wy on 7” 


1 
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4. For the Plains difference of Lon- 
gitude, 


The Proportion is, 


ſine of the Stiles height 54 | 
eg: 43 min. 
To the-line of 9o deg. 

* So is the tangent of the diſtance 
of the Subſtile and Meridian 56 deg, 
42 min. 

,:-- 40 the tangent of 61' deg, 48 
min. 

Extend the Cotnpaſſes from the 
fine of 54 deg. 43 min. to the fine 
'of 90 deg. the ſame will reach from 

: the tangent of 56 degr. 42 min. to 
the tangent of 61 deg. 48 min, the 
.Complement of the Plains difference 
-of its. Complement e9/386 de £9 or |. 
Ats'Complement to '380 Coun- |. 
.zed fromthe yn 0 | | 


SECT, 5: 


a IE a4 TON 


DIALLING. 


S'E C354 


Of Dire North and South 
Reclining Plazns. 


JN Dirett North and South Recli- 
ning Plains there is nothing re- 
Uuired before the Hour diſtances 
Can be calculated, but the height of 
the Pole or Stile above theſe Plains; 
and that may be eaſily thus found, 


Ft. South Recliners. 


x67 


K the Reclmation of the Plain be 


—_— bets AF then the Complement of 
'the Latftude $ ow. of the Recli- 


the- Cormplement of 


will be the height of the olc or Stile 
aboys the Plain, 


2, Of 


eres EE Inn ene - 
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2. Of North Recliners, 
TheComplement of the\Latitude 


and Reclmation; added. together , 
gives the height of the Pole. or Stile 


above the Plain: — Bur if this ſum 
do exceed go deg. ſubſtraftir from 


180 deg. and the remainer ſhall be | 


the height of the Pole or Stile aboye 
c tie: Reclining Plain, 


SECT. IV; 


To. calculate the. Hour diſtances 
on all _ of Plains. ftw $i 


U*" all Horizontal, Dith0jch 

and Sowh' Plains, whether Ereft 

or Reclining , 'the Stile ſtands upon 

12, of the Glock. z, for theſe, Plains 

*have no difference! of 'Lgngitude ; 

\ancbcher 6 OE SO ſtile and Fg” 
Mixe:iof $2 are the fame; and the 


-/quinoQial diſtance of each hour 
from x2 is x5 deg; © 


na =, 3% , , 9 A _ — Wc 


If 9 $9 93 


, 
[3 


| 'S 
in | 
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In all other Plains, as Ereft De- 
| cliners, and Nerth and South Recli- 
| ners declining ,, which have —_ 
of Longitude ., the Plains difference 
of Longitude 'muſt 'be reduced 'inta 
Time, allowing 1 deg. for an hour, 
4,e, one degree for -4 min. of time z 
| and ſo, having found the Equinottial 
diſtance of the two hours on cither 
ſide -of the Subſtile, the Equinocti- 
al diſtances for all the other hours 
are eaſily found., by the continual 
addition of 15 degrees for one 
= [hour : And then the proportion 
will be , 


+ | Asthe ſine of go deg. 


n | To theſfineof the height of the | 
5 |Pole or Stile above any Plain what= ? 
'$ {loeverir be; } 


7. | SO 1s the tangent of the Equino- 
ir | tial dittance of any_hour from the 
Meridian of any DireCt North or 
'vouth Plain , whether EreCt orRe- 
i ] clining. 


—— ——— CD IEC ——__——— — 
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.of all other Plains. + | 


clining : — But from the Subſtile | 


To 'the tangent of the true. |. 


hours diſtance upon the Plain,from | 
the Meridian or Subſtile, 


Thu Analogy « general for all. 
| forts of Plains, and ſo let | 
ths ſuffice for DI ALLING 
 #n thy place. 


tt 


- | 


| 


* 
a | 


| 
d. | 


: 
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CHAP... VII. 


< the 


Probl. x. 


Two Places wiich differ only in Las 
tityd2,, to find their Diſtance. * 


1. WF both the Places lie under 
I one and the ſame- Meridian, 
and on one and the ſame ſide 

of the /Equinoctial, ſubſtraCt 

the leſſer Latitude from the greater, 
I 2 and 
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and the Difference converted into | 
Miles (by allowing 60 Miles:to one | 
degree) ſhall give you the diſtance. | 


| 
Example, London and Ribadio lie | ' 
both under one Meridian , but dif- 
fer inLatitude , for Loxdon bath gr | ' 
.deg. 3o min. and Ribadio Latitude 
43 deg. both Noprth ; the difterence 
of Latitude is 8 degr. 30 min.which | 
being rurned into . miles makes 519 
miles, 


2. If the two places lie under one | : 
and the ſame Meridian,, but one on 
the North, and the other on the 
South ſide of the Fquinoctial, add | « 
both the Latitudes :together , the | | 
ſum is the diſtance, | 

t 


Example, 'London and the Iſland 
Triſtan Dacanhu lie both undee-one | 1 
Meridian , but London hath 5 1 deg;|t 
30 min. North Latitude., and the 
Wand hath 34 deg. South Latitude; 
Their ſum is 85 degr. 30 min, which 
.COI- 
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gt converted into miles ( by dividing 
- | the degreesby 60,. andallowing for 
every minute one mile): makes 5130 
| miles ; and ſach is the diſtance of 

London and the. Iſland Triſtan Da-- 


| 
1 
| 
| 


' | cunhbs.. 

( Rr 

Probl. 2; 

8 ' Twoplaces whieh differ only in Longi- 


tude, to find their Diſtance. 


ne | I» IE two places may lie both 
nt ; under.the AXquinoctial, and 
tis! have no Laritude; in this Caſe the 
4d | difference of their Longitudes (If it 
che | be leſs than 180 degr.) reduced in- 
[to miles 1s their Diſtance ;. but if 
their. difference exceed” 180 degr. 
and | take it out of 360 degr. the remain- 
one | ing degrees turned intomiles will be 
leg;| the Diſtance of th? two Places. 

the 
ude; 
hich 
COIN 


Example ,. The Iſland Sumatra 
and the Iſland of St. Thoma. lie both 
under the A:quinoctial , the Ifland 


I 3 of 


x74 Uſes of the Lines un 
of Sr. Thoma having 33 deg. Io mins 
of Longitude, and the Iſland Suma- 
tra 137 degr. 10 min. The leſſer | 
Longitude taken from the greater | 
leaves 104 deg. o min. which con- 

vefted into miles 1s 6240 ; and that 

is the diſtance of the two Iſlands. 


2 But if the twophces differ on- 
ly in Longitude , and he not under 
the Aquinoctial, but under ſome 0- 
ther intermediate. Parallel of Lati- 
tude: As Coen and Compoe- 
ſtella , both in the Laiatude of 47 / 
degr. but differing in Longitude 43 | 
deg. IF min. then 


The Proportion is, 


As the Radius 9odegr. | 
Is to the Co-line of the com- | 
mon Latitude 47 degr. | 
So is the ſine of half the difference | 
of Longitude 21 deg. 37 min. 
To the fine of half their Dj- 


ance 15 degr. 38 min. 


Extend: 


| 
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Extend the Compaſles from the 
ſine of 9o deg. 10:47 deg. (the Com- 
plement of the Common Latitude) 
the ſame extent will reach from the 
ſine of 21 deg. 37 min. (half the 
difterence of Longirude ) to the ſine 
of 15 deg. 38 min. half the diſtance 
of the two places. 

The donble whereof 1s 31: deg: 
16 min. or 1876 mules. | 


Probl. 3: 


Tio places differing both in Longs- 
tude and Latitude being propoſed, 
to find their dift ance, 


FT. Ne of theplaces maylieunder 
the Xquinoctial , and have 

no Latitude , and the other under 
ſome Parallel of Latitude between 
the AquinoCctial and one of thePoles. 
For finding the diftance of places 
that are ſo ſituate , as: St. Thome 
Iſland under the Equinoctial in. 33 
deg. 10 min, Longitude ,. and Zoy- 
d I. 4, don 
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don in 51 deg. 3o min. North Lati- | 
tude , and: Longitude 20, deg. the | 
difference of Longitude being 13 | 
deg. 19 min. 


The Proportion 1s,, 


As the Radius 9go deg. 

Is to the Co-fine of the diffe- 
rence. of Longitude 76. degrees 
5o min. 

So is the Co-ſine of the Latitude 
given 38 deg. 30 min. 

To the Co-ſine of the diſtance. 
required, 52 degr, 41 min. | 


Extend the Compaſles from the 
ſine of-go degr. to the fine of 76 
degr.. 5o min, (the Complement of 
the difference of * Longitude )- the 
ſame extent will reach. fron 38 deg, 
30 min. (the Complement of the 
given Latitude) to 37. degr. 19 min. | 
(the complement of the diſtance of 
the places) that is 52 deg. 41 min, 
which in miles is 316r.. 


* | 


OY CT --- 


GEOGRATNHY. 197 


2. If both the Places propoſed 
ſhall be without the Aquinotial, 


but on one fide, either both towards 


the North, or both towards the 
South ,,. as Londn , . in Longitude 
20 deg. and Latitude North 51 deg, 
39 min: and feruſal:w in Longitude 
66 deg: and Latitude North 31 deg. 
49 min. the difference of Longitude 
being 46 deg. uſe this proportion : 


(1.) As Radius go deg... 
Is to.the. ſine of 44 deg. the 


, complement.. of. the difference of - 
| Longitude, . 


So is the tangent of the comple- 
went of the greater Latitude. 38 
deg. 30 min. . | 

To the tangent of 28 deg. FF ; 
min. a fourth Term.... 


This 28 deg. 55 min. being taken 


' fromthe complement of ttic letſer 


Latitude 58 deg. 20 min. there re- 
mains 29 deg. 24min, Then, 


I's (2.) As 
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(2.). As the fine of 28 deg, 55 min, 
the fourth Term, 
| Is tothe Co-fine of the greater 
| Latitude 38 deg. 30 min, 
» Sois the ſine of the Remainer 29, 
deg. 24min. 

To the ſine of 39 deg. I1 min, 
the diftance. 


(x.) Extend the Compaſſes from- 
the ſine of 9o deg. to the fine of 4 
deg. (the: complement of the diffe- 
rence of Longitude) the fame ex- 
tent will reach from the- tangent of- | 
38 deg. 30min. (the complement of. 
theLatitude of Zendon) to the tan- 
gent of 28 deg. 56 min. for a fourth 
number ; which taken from the 
complement of the lefler Latitude 
 Feru/alem 58 deg, 20 min. leaves 29, 
deg. 24 min, 


Again, 

(2.) Extend the Compaſſes fromy 
the line of 28 deg. 5 5 min, the fourth 
number, 


- 3-.259> 


wy = 
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number., to the ſine of 38 deg. 30 
(the complement of the greater La- 
titude Loydon) the ſame extent will 
reach from 29 deg. 24min. (the for- 
mer remainer) to the line of 39.deg. 
11 min. for thediſtance of the two 
places; which in miles 1s 2331. 


3. The two places propounded 
may be.ſoſiruate , that one may be 
in North Latitude , the other in 
South, .and be under different Lon- 
girudes : As ſuppoſe the places ro 
have | | 

deg. min, 
Lautude N go ©o 
Latitude S 32 2F 
And differ in Longitude 70 deg., ſay, 


(1.) As Radius 
To the ſine of 20 deg. the com- 
plement of the difference 1n Longi- 
rade ; 
So is the tangent of the greater 
Latitude 5o degr. 
Tothetangent-of 16 deg, I min. 
Take 
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Take this fourth Term 16 deg. r: | 
min. from 57 deg. 35 min. the com- | 
plement of the lefſer Latitude, and: | 
the remainer_ will be 41 deg. 34. | 
min,. 

And ſay again ,. 


(2.) Asthe ſine of 73 deg. 59 min. 
(the complement of the fourth Term, 
betore- found ): 

To:48. deg. 26. min. (the com- 
plement of the Remainer,) 

So is the ſine of 5o deg. (the grea- . 
ter Latitude, ) 

To the ſine of 36 deg. 36 min. 
(whoſe complement 5 3 deg. 24 min.), | 
is the diſtance , which in miles 1s. 


© 3295. 
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WF -* 
| ACAVIGATION: 


CHAP. VIII. 


> He principal Problems in uſe 
with Mariners in their Navi- 


gations- ( beſides: thoſe of A- 
| ſtronomy and Geography in the tgre- 
| going Chapters) are ſuch asconcern 
& Longitude, Latitude , Rumb , and 
| Diſtance, a few of which I ſhall ſhew 
how t& perform. by the Proportional 
Lines, * 
| | Example 
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Examples in. Figure - 


Inwhich Figure ,. 


C4 repreſent the Meridian,C worth. | 


and A South. 


RA, A Parallel of Latitude, 3'Welt 
and A Eaſt. 


bs B, A Rumb 53 deg.7 min. diſtant 
from the Meridian Weſtward, 


which Rumb is N. W. 8 deg. 7 - 
min. Weſterly from C.. and N. E. | 


by N. a9 min. Eafterly. . 
And ſo 
EB Is the Courſe or Rumb, 


'C A The difference of Latitude,;and 
B 4. The departure from your firſt | 
_ Meridian, 


.Probl.z; 


"IS 


NAVIGATION, alg 


Probl. r. 


| The courſe and diſt ance given b to find. 
| the difference of Latitude and d:- 
| partwre from your Frit Meridzan.: - 


O/Ailing from C 225 min. the Courſe 
umb is N W 8 deg. 5 min. 
Weſterly (that is 53 deg. 7 min. 
- from the Meridian) I demand how 

much TI have altered my Latitude, 
- . and how far 1 have departed from. 
' My firſt Meridian. 


The Proportion 1s, . 


Az Radius go deg. 
Is to the diltance ſailed 225: 
1 | Min. 
Sois the ſine of the Rumb '* deg, 
' 7 MMM. _. 
To-. x80 the departure fron 
your firſt Meridian. 


4nd 
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And 


So is the complement of the 
Rumb 36 deg; 53 min, 

To 135 min. the difference of La« 
tirude x, | 


Extend the: Compaſſes from the 
ſine of 90 deg. to 225, the ſame ex- 
tent will. reach from. 5 3 deg; 7 min, 
theRumb, to. 189 min. for your de- 
parture : -— And alſo the ſame ex- 
tent, will reach . from 36 deg. 5; 
min. the complement of the Rumb, 
to 135 min, for the difterence of La- 
twude, 


Probl. 2. 


Thi conrſe and ”"_ of Latitude 
given, to find the diſtance ſailed, and 
=_ departure from your firſt Meri« 

Ian, 


* Et the Courſt be NW: 8 deg. 7 
. min. Weſterly (or 5 3 deg.7 min, 


the Meridian )) as before ; the 
difte- 
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difference of Latitude x35 min, and 
ler the diſtance failed CB , and the 
departure B A be required, 


The Proportion is, 


As the Co-fine of the Courſe 36. 
deg. (3 min. 
$ to 135 min, the difference of 
Latitude ; 
90 is Radius 9o deg. 
To 225 min, the diſtance failed, 


And 


So is the ſine of the Rumb F3 
dep. 7 min.. 
To 189 min, the departure, 


Extend the: Compaſſes. from 46 
deg. F434 min. to x35 , the (ſame ex» 
tent will reach from go deg. to 22g 
for the diſtance ſailed: —- And 
from 53 deg. 7 min. to x86 min, 
the departure from your Meridian, 


Probl. z, 
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- Probl. 3. 


conrſe and departure being given, 


to find the diſtance failed and the 
d:Fereuce of Lititude. 


JE: the courſe be N, W. 8deg. 5 | 


nun. Wefterly (or 53: deg. 7 min. 


from the Meridian) and tbe depat- 


ture from: the Meridian 180 min. | 
and let the diftance ſziled and the | 


difference of Latitude be required, 


The proportion Is ,. 


As the ſine of the courſe 5 3 dsg: 


7 min 


Is to the departure x80 min. 


So is Radius go degr. 


To 225 the diſtance ſailed. 
And 


So1s the complement of the courſe 
36 deg. 53 min. 


To 135 min. the difference of 1 


-Latirude. 


Extend 


| 


a 
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Extend the Compalles from the 
fine of 53 deg. 7 min. to 180 mit 
the ſame- extent -will reach from the 
fine of 9o deg. to 225:Min.. the di- 
ſtance ſailed ; and tha fame extenr 
alſo will reach from 36deg. 53 min. 
the complement of the couri;tox 35, 
min. the difference of Latitude, 


Probl. FY 


The difference of Latitude and dit ane 
ſailed, given , to find the courſe and 
atparture from the Meridiau. | 


Ship ſails between the North 

and rhe Weſt 225 min. fo long: 
rill-ſhe hath alrered her Latitude 
I:35 Mtn. 1demand what courſe the 
Ship hath made, and alſb how far: 
ſhe hath departed from her firſt Me- 
ridian, 


:The Proportion is, 


| As the ſincof 9o degr. | 
Is to 225 m, the diſtance failed, 
9Q- 
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SO 18 135 min. the difference of 
Latitude, 

To 36 deg. 53 min. the com- 
plement of the courſe that the Ship. 
Jailed, 

And 


So is the ſine of 53 deg. 5 min.. 
To 180 min. the departure. 


Extend the Compaſſes from 225 
-min. to the ſine of 90 deg- rhe ſame 
Extent. wilt reach from 135 min. to 

36 deg. 53 min. whoſe complement 
53. deg..7, min.. 1s the: courſe. —- 
And the ſame. extent. alſo will reach 
from 53 deg. 7 min. to 180 min, 
the Ships departure from the- firſt. 
Meridian, . 


Probl, 4-. 


| 


ROW: 0 Þ 
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. Probl, 4. 


The diſt ance and departure given, "to 


find the courſe and difference of La= 
titude, 


Ja diſtance failed is 225 min. and 
the departure is '180-min, 4 de-; 
mand the courſe and difference of 


the Latitude : For which 


The proportion is, 


As 225 the diftance failed, 
Is to the ſine of 9e deg. 
Sois 180 the departure, 
To the ſine of 53 deg. '7 ming 
the courſe, 
| And 


So is the ſine of 36 deg. 53 min! 
the Complementof the Courſe, 
To 135 mir. the difference of 
Latitude. 


Extend the Compaſſes from 225 
min, the diſtance , ro 9e deg. the 
1ame 
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fame extent will reach from x80 
min. the difference, to 53 deg. 7 
min..the courſe,. which is Ns W. 8 
deg. 7 min. Weſterly — And the 
ſame extent will reach from 36 deg. 
53 min. the complement of the 
courſe, to x35 min, the difference 
of Latitude. 


Probl. F. 


The diffceence of Latitude and depay- 
ture paven , to find the courſe and. 
aift ance. | 


TJ difference of Latitude is 135 
-= min. and the departure is 18g 
min. the Rumb and Diſtance 1s re- 
quired : 


The Proportion 1s, 


As T35 min. the difference of La- 
titude, 

Is to Radius (or Tangent of 45 
degr.) 


v0 


——— 
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NAVIGATION. 19t 


So is 180 min. the diſtance, 
To the tangent of 53 deg. 7 
min. the courſe. 


And 


| So is the tangent of 45 deg. 
To 225 min. the diſtance failed; 


| Extend the Compaſles from 135 
| min. the difference of Latitude, ro 
| the tangent of 45 deg. the ſame ex- 
| tent will reach from 180 min, the 
| diſtance ,, to the tangent of 54 deg. 
7 min. or N. W. 8 deg: 7 min. We- 

ſterly for the courſe. And 


| the ſame extent alſo will reach from 
} | thetangent of 45 deg. to 225 min, 

| diſtance ſailed, 

| 


| 
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THE LIN ih i} 
O F Petiver | | } 


PROPORTION, || 


'S 


Commonly called - 


GunTterRs Line, || 
Made S:/7e. | 
x SEGOND-PART. © || 


With the addhinon ofother Lines, which , 4 i''f; 
may convenient y þe put =_ a Tipe foot Rule, 'T i Ft 
and jevr! «4+ 


Arithys fc »> 3 
Gromgtry RY Y 
M.litayy Afi s, 


Tri Trigonometry, 


By WIL. LEYBOURN Philom, 
To Which is added a. 


SUPPLEMENT, 


Containing theDeſcription and ſome 
Les, of a convenient Two-foort 
] OYNT-RULE: 
Upon which are inſcribed divers Lines and Scales 
{itab}: to all tert of Artificers occafions, 
Dp 38 JOUN B ROW N, 
Liz70n , Printed by HH. L. ard 7. Z. for Geert 
S1wbriage at whe Bible or. Lvagate- Hill, 1637» 
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To the 
READER 


He Good Acceptance 

| which the former Part 
of ths BOOK hath 
recerved in the Morld (which 
was ertituled, The Ule of the 
Line of Proportion ( 07 Num- 
bers ) commonly called Gan- 
ter's Line made ealie ) hath as 
uinated me to write (ome 0- 
ih-r Precepts , and to adde ſome 
0h-y Proportional Lines of Ar. 
bunter's firſt contrivance from 
2 by 


Ta the Reader. 


hs Topgarithmical Tables of 
Artificial Sines and Tangents | 
#por a Strait Ruler. | 


In the Firſt Part I have prix- 
capally applied the Line of 
Numbers 10 ſuch kind of Men-B 
ſurations as are of daily uſt} 
amongſt Workmen , as in the 


Plaiſtering, Wainſcotting , &c 
of all which (and lome other 
Menſurations) JT have gin 
there ſufficiert Rules and Ex- 
amples. Wherefore T /| all (in 
thy Seeord Part ) omits to [4 
any thing of ſuch maiters 0r 
things as 1 have at large hand 
ted therein 5 alihough -_y 

Ft or 


254 


To the Reader. 


1 Hork in that Book contained \ 

SÞ may be performed upon one of - 
| the Lines which s upon thu 
Ruler , namely, by ihe Line of 
-K Numbers of two Radiuſles ; 
Ik but ſhall principally diſconrſe, 
i or treat, of the Uſes of ſuch 0 
*F} her Proportional Lines as are 
Þ inſcribed upon ths Ruler , as 
of now contrzved s And yet Twill 
KM not forbear to flew bow 10 
ff perform many Problems 7n the 
ul Former Part by thy Ruler at- 
rh (o; but they ſhall only be ſuch, 
Of which by the IT ines ( as they 
XY are now dilpoſed ) may be 
(0 wrought with eſs Trouble , 
(i) more Speed , and the ſame Ex- 
OF actneſs ; and many,which there 
mty ( by the Smglte Line) required 
greatcſt trouble in therr pers 
'0) A 3 formance, 


\ 
10 


To the Reader. 


F 

WW formance, may be here done 
" with the greateſt eaſe ; nay, 
many (and thoje the moſt dif. 
eult ) by inſpettion only, not 
medling with any other ; My 
prencipal aim in thy Second 

Part berng to ſhew ſuch other | 
Uſes of the Common ( or Gene» 
ral) Line (viz. the Line of 
Numbers ) together with ſuch 
other Proportional I ines of 
Scales upon this Ruley i(ith: 
bed, inthe ſolution of the moſt 
aſeful and neceſſury Problems 
77 Arithmetick, Goometrv, A- 
ftronomy , Geography , Navi 
gation, Diallmmg , Trigonome- 
try, and ſeveral other of tht 
Mathematical Sciences, 4s ſa 
render it a moſt abſolute and 
Bece ſj 'y Concemet, it, nd _ 
or 


Ls 


Fo the Reader. 
for Artificers , but for all forts 
or degrees of Men , of what 
quality ſoever , that are any 
waves inclimable to , or de- 
liahted in Mathematical> Pra- 
Ctices. 


BK And in order thereunto IT 
"Þ have under apt Heads and di- 
ſunt Titles (and not miſcella- 
mowufly) given variety of Pro 
blems and Examples 7 al7 the 
aboUe-mentioned SAnces. 


TI ſhall not Fiy more toinduce 
yort to the peruſal of theſe Tra- 
(fates, but commird you to ihe 
Praftzce of what .2s here 
cont 1;ned'; and (beſides the de- 
light you will take therein, 
the benefit and profit you may 


YO 


j} | 


' To the Reader. / 
receive thereby ) will be ſuf 


fictent motives 10 induce you ti 


thetr peru ſal. 


And now bet me acquaint thee 
Reader , that unto thy Second 
Part there is added a Supple- 
ment, containing the Delcrip- 
tion, ard ſome Uſes (and thoſe 
not 2 few) of a convenient 1Wwo- 
foot Joynt-Rule. 


Thus have T given you a ſyort 
Account of what is contained 
both in this Second Part and 
the Supplement ; both which 
I commend unto thee , wiſhing 
* thee good ſucceſs in thy peruſas 
and praftice of them ; and it 
a /tiort time thou mavyeſt ___ 
ſome other Treatiſes of thu kind, 

att 


> - - DAMON] 
To the Reader. 


and of other Parts of the 
| Mathematicks alſo ( ſome of 

them berng almoſt ready for ihe 

Preſs :) from him who wiſhes 
of (by. welfare and the Advances 
dl ment of Knowledge in the 
| (ormon;-wealth wherein be 
|| wc. 


| London, 
May 21. 1677. 


Will, Leybourn. 
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Heſe Rurrs , a4 
all other Mathe- 
matical Inſtruments, ez- 
ther for Sea or Land, are 
made and ſold by Wal- 
er Hayes at the Sign of 
the Croſs- Daggers m 
oor-Fields, near the 
opes=Head ' Tavern 
ondon, 
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Made E ASIE. 


A SECOND PART. 


CHAP.I, 


ve deſcription of the RULER, 
and the manner how the ſi + 
veral Lines ubon it are to be 
diſpoſed. | : 
He Ruler may be made either | 
of Braſs, Wood or Ivory,and 
it may be a ſtfeight Ruler of -* 


two Foot long «. r more, at 
eaſure; or it may be ina ſtreight + ,, 
B 


- 7 


Rule & 


2 The LINES deſcribed. 


Ruic or Scale but of one foot lon} fi. 
bur then'{ome of the lines will be hog « 
ry ſhort, and the Diviſion on thers 
too {mall ; Or Thirdly ( and beltWhre 
al!) upon a: Two-feor-Joynt-Riifhual 
which opened will be the ſame : 
{itre-ght Rule of two-foot long. 

The Lines upon the Ruler are 
Number Eight, beſides Scales of 
qua' parts, and of Chords, wh 
may be upon the edges of the 
lcr. Burt upon the flat of the Ru 
(31 ſaid before) Eight Scales 
Lines, 


{. The firſt, and uppermoſt 1s © 
. lingle line of Numbers , contain! 
the wholelength-(or very near ) 
tic Rule, divided firit into ten | 
equa! parts , and thoſe again {1 
divie.ed into ten, ſo often as qusz 
tity will permit, according to t! 
Uſa! manner of dividing of ſu 
LINCS, ti 


E 


[I]. Net 


: LINE'S deſcribed. 2 
f. Next under this Line ( and fa- 
Wing of it, ) are three lines of Num- 
rs, all of equal length , and all 
*(t Wirce of them rogether , arc of e- 
Ruhual length to. the firftdingle line. 


. 11. The third Scale is a Line of 
eM\umbers broken , having One in 
»f@Fhe middle thereof, and broken off 
hc cither end of che Rule, dr 31 and 
RW2 hundred part, — 


«M0 !)- Underneath this broken Line 
and facing of it ) is the common 
ne of Numbers of two Radinſſes. 


heſe -Four fore-mentioned Lines, 
lerve to Extratt the Square and 
Cube Roots by Inſpection, without 
the uſe of Compaſles , and for 0- 
[3 ther Uſes alſo , as-ſhall hereafter 
be made manifeſt. 


t 

ul V. The fifth Line is a line of Ar- 
Micral Sines , divided into 90 unequal, 

 Mparts, and ſubdivided. And 

l B 2 VI, Is 


2 The LINES deſcribed. 


Ruic or Scale but of one foot lonff ii. 
bur then'ſome of the lines will be 
ry ſhort, and the Diviſion on thi 
too ſmall ; Or Thirdly ( and beſt 
all ) upon a Two-f@ot-Joynt-R 
which opened will be the ſame 3 
itre:ght Rule of two-foot long. 
The Lines upon the Ruler are 

Number Eight, beſides Scales © 
qua! parts, and of Chords, wh 
may be upon the edges of the EF 

| ler. Bur upon the flatof the R 
(51 ſaid before?) kight Scales 
Lines, 


{. The firſt, and uppermoſt 1s 
. lingle line of Numbers , contain! 
the wholelength-(or very near ) 
thc Rule, divided firit into ten 
equa! parts , and thoſe again {i 
diviced into ten, ſo often as qu: 
tity will permit, according to 
| uw manner of dividing of u 
ANCS, 


Il. N 


: LINE'S deſcribed. 2 
onfl f. Nextunder this Line ( and fa- 
ec Wing of it, ) are three lines of Num- 
thaers , all of cqual length , and all 
(t Wiree of them rogether , arc of e- 
ual length to the firſt4ingle line. 


Ill. The third Scale is a Line of 

umbers broken , having One in 

he middle thereof, and broken off 

We cither end of theRule, ar 31 and 
b2 hundred part, 7 


IV. Underneath this broken Line 
and facing of it) is the common 
ine of Numbers of two Radinſſes. 


heſe -Four Fore-mentioned Lines, 
ſerve to Extratt the Square and 
Cube Roots by Inſpection, without 
WM the uſe of Compaſſes , and for 0- 
1 ther Uſes alfo ,'as-ſhall hereafter 
Ul be made manifeſt, 


ſu V. The fifth Line is a line of Ar- 
tficial Sines , divided into 90 uncqual. _ 
parts, and ſubdivided. And 

N P 2 VI, Is 


4 ve LINES. deſcribed. 

VL. Is a line of Artificial Tang 
numbered uncqually to 45 Degre 
and back again towards 9o, to f 
as the Ruler will pernar. 


Theſe two Lines of Sines and Ta 
gents , are both of them of © 
Length or Radw, and are to | 
uied with the fourth line of Nun 
bers of 2 Raauſſes. 


VII. The ſeventh” Scale is a Li 
of Artificial Sines , having go de 
in the middle of the Line, and the 
the Divilions, are continued up Þt 
yond go deg. to the end of the R: 
[-r, ending at 84 dep. 10 m. Or 
tlicrat 174 deg. Ion. 


VIII. The eight Scale is a line 
Artificial Tangents , which facetht 
_ former line of Sines,, having the & 
{44s (or 45 deg.) in the middle « 
the Line, againſt go deg. of t 
Sines , and 1s continued up aboi 
45 deg. to the end of the __ 

WIC 


Toe LINES d-ſcribed, &F5 \ 


-efiiere 1t terminates at 84 deg. 10 m. 


the Sines do, and this avoids back- 
ard counting, 


Theſe two laſt lines of Sines and 


on at (being both of the ſame 
is) are to be uſed with the 
Fourtk Line of Numbers of two 
Radinſſer, and are of good uſe in 
the ſolution of Spherical Triangles, 
where Obtuſe Angles are ingre- 
dient in the Queſtion : And alſo 
when the Tangeut given or requi- 
red, exceeds 45 degrees. 


| ſhall ſay no more concerning 
ne Lines upon the Ruler , for every 
man being at liberty ro inſert ſuch 
ter as his particular occaſion ſhall 
Qure, as Chords, Equal parts, a 
frridsan-line , and ſich like: In the 


gure they are diſpoſed in this 
rder, | 


The | 


0 
"I 


o 
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SFZELELIZALE2.24.4.8.2.2 
The USE of the 
PROPORTIITONA 

LINESE 
TS. 
ARITHMETIC: 


CHAP. II. 


'O paſs by Naumeration , Mu 
plication, Diviſion , the Gol! 
Rules both Direth and Reverſe , 
alſo Duplicated and Triplicated Þ 
portions, they being ſuthciently tre! 
ted of inthe Seven firtt Chapters 


the Firſt part, I ſhall proceed ! 

the work of the Ninth Chapter Ih 

which 1s . 
SEC 


ARITHMETICK. 7 


SECTION I. 


0 Extract the Square Root by the 
Lins. 


'He Rule dehvered-for the Ex- 

_ traCtion of the Square Root in 
he Ninth Chaprer, is, [| Dwvide the 
pace between 1 , and the number whoſe 
hoot rs to be Extratted into two eqaal 
parts , and the' midale point ſhall fall 
pon the Root required.) So the root 
of 36 being required , if you divide 
ne {pace between x and 36 1nto two 
qual parts, the Compaſs point will 
relt upon 6, which is the root Of 
36—— Alto the ſecond Examp!: 
of that Ninth Chapter requires the [ff 
root of 256, the diltance between » by 
I and 256 being divided into IWO 
equalparts, the Compalles will tall 
upon 16, the root of 2 56. 
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| This is the way there preſcribed , V 
ard is the only way tO per form 
Þ 


I} + that 


ls. a 
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Trl op nnandth Hr ttt. Yom bare eisr 
Uſes of the Lines in 


AS 100 :tO.58, + 


v0 15 768,t06- : ly 


Extend the Compalles trom 1-2, 
ro 79,54 (a tixedArca) the tame n 
reach trom 768( the Rectangic 


pure made of the two Diameter: } 


[VO 602,19, the Area of the þ I | 


nn, : 
Lueſtion IG. 


F f F 4 [ F KK 
Whoſe Aria ſ1rilt bz equal 9 11), DATA 


/ FT; . 5 
C0 f [ F J C | C ? mr = rv / 4 [ : [ , F , 
- - 4 


U;pon the Line of Numlcrs of two 
Rac luffes, open the Compalles from 
2.4 tO 32 thc two) Diamctersof the 
E-lipfts , that dittance applicd to tix 


ſingle Lye , will reach trom 24 the 
lefler I2tameter, ro 27,71 the Dia 
meter of a Circle, whoſe Arca ſhall 
be equal to the Arca of thee lhip!:s, 


—_ A— _— —_ 


GEOMETRY. 49 


i 


— KH ji. If 
Tn: Chord Line 60,8, and Alti- 


we 14,07 117 Segment of any Circle, 


F rn! e£51T1, '0 md ont the other parts | 

hp te Circle ind the Arcs of the | 
4 

} let | 


t. Extend the Compaſſes from x 
0324, half ce Chor of - the 
arch, and that ditrance again rc- 
eated from 39,4, Will reach to 

«4024.16, ric {ſquare of halt the Arch 
__. ; 
off > Extenlthe Compaſles from 14 
me Altititile of the Arcli) to 1,the 
ee willreach from 924,16, to 66, 
ow!tnif youadde 14 the Altitude 
ne the Arch, the ſum will be 80,for 
1-W'* Diameter of the Circle , the 
1 lf whercof 40, ts the Radius of 
ie Circle, 
}. Ade half the Segments Chord 
4+ + and rhe. Segments Altitude 
+l0gether,they make 44,4-vhoſe 
D SY uare 
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eurrdcoommmne "ub Ire < w 5% a ere ren 
L & Sw : 6, 
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F9o Uſes of the Lines 5» 


Square Root is 6,67 fcre, an 


F Jcngthof ri:c Chocd of half r!c S 
| PEents Arcii. « 
F £ 
| 
J SELTHT., 11, 
| 7; 
| VF 4# $ | : 
2.4K | Of Sl 4 Aealrurcr.” ; 
'F - v ' 
IC 
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if a piece of Sqrar? T.mct be 1 
#nches broad, 22. inches deep, and? 
foot lomz : hoiy many ſ {1d foot are np [ 
$41ncd there? (7 
il 

Extend the CompatTcs upon tFitt 
Line of two Radiulſics., from 15 Wha] 
ches the breadth,ro 22 in the deptl , 
that cxtent ſhall reach from 1 | "I 
on the fingle Lize , to 18; inch F 
for the rruc ſquare ar rhe end, 1! * 
Your proportion will Lc 


AS 12 inches, 
lo thc inches © uare 18; , 


Crs Fa PER OE IO 


CEOMETFRAT. 
© isthe length in feet 20, 
To a fourth ; and tlat iourth 
( 46 i100, 


Extend thc Compaſſes from 12 to 
13! , the {ume will reach irom 20 
the length , at twice turning the 
Compatles, to 46 , the quartity of 
tcet Contained in the whole PIECE, 


Or in Foot Meaſarc. 


Extend the Compaſles from 1,25, 
tne breadth, to 1,84 ttc depth, up-= 
on the Line of two Rauliulles, that 
\ tWFiitance applied to the tingle line, 
F Wall reach trom 21, 25 tO 1,52: 

"'Y gain , Extend the Compatles 
a Om 1 to 1,52 , tne fame EXtENT 
w ball reach trom 20 » at rWiIce 

ing of the Compalics , tO 46 
& COntcnt of the Piece 1 Feet. 


5-5<2:2; 4 wal Wy 
II > - aff "oo COWS. 


F2 Ules of rhe Lines in 


- A : 
Qu -/tion 2, 


' ; / d 

If Pa 4 Ficce 0” [ a (T1 C81 T CEP Ut 
2,2 j oot 0 and 0,41 [UvOT 4 ORG Chd, 
and 1,32 foct , and I 75 {98 at th; 
othey end, ind 12 foot ly; TL 
»j (lid fort is Comtatn:d ia \ thisÞh of 

4 Rey 

of Timber ? 


= 1. Upon the Line cf two Ractyh , 
| | ulles, take the dittance | etwcen 1K} * 
| and 0,41, theſume extciit withread _ 
| cCowWnwWards from 2,2, t00,99, 10! 
| the content of the Bate at th e itt p 
cnd. Wi 
2. Upon the ſame Line rake it iS 
"= diftance between 1 and 1,32, ti Ls 
Ke ſame cxtcent will reach from 1:75 
8 io 2,31, the content of the great 01 
49 End, ul, 
T: 3. Extend the Compaſſes fr) t| 


T , downwards to go, tlc Arca F'tar 
The leflcr Baſe, the1ime extont "me 
Teach from 2,31, t}.c Arca of 071. 
greater Balc, to 2,08, the prod vic 


GEO 2M E TR T. 4 
he two ends multiplied toge- 
er; t 1c $PUAre RO fWhRere- 
| A441 this Roor + 0,99 
- 7) Baſes together, 23 
wirtim is 4,65. Then again, 1:44 
Extcod the Compatles from , 4+ 
8 (0 4 ( wine 18 One tinrd of 
e length of the picce ) the ſme 
rene ſhall reach trom 4,65, to 
13,62 the true CONtent of the whole 
ICCO 


P -- 
z»-} 


QP 

2; 

If a Cabs, whole fid: 1s T2 inches, 

prhconta.n 1728 Cubical inches , how 

man Cuical inches ſhall a Cuve 60n- 
un, whoſe fids is $ inches ? 


[4 tion 3, 


Out of one of the Lines of 3 Ra- 
les rake rhe diſtance from 12 to 
, the diifcrence of de”, t11t fame 
tance applied to the fin.;le Line, 
(4! reacit trom I720 cy wnvards 
"512, the fold inches in a Cube, 


T. (> , + : G BS ; M0 An 
"WS Sh 13 £6 1:1Cii{TSYs 


" the Lines in 
£ { 2 4. 


E = "s, Wc - 
AY ft the ſame : 
oc D:amftcr is 7 23ici es 2? 


"5 2 OP \ 

tl Ly 4 3 C)} 
fam CXrent ap _ 
will re ap 


much v WW | ill; Bt 


Lucrſtion F, 


If a Smp of 300 Timm by mon þ 


”7 2-5; Ys wh t br hen ſ"4 
thai Ship be, 1 fe Kecl 1s 1 oe at £ 


The diitancc between 5 
being taken out of the Lit 
Radiufies,applicd ro the [ 
will reaci1 from 259 Tur 
the burthen of tat $/ 1p 
IS 100 foot 


rarc tle 
tMcitarce | etween 309 and 7IJ 7 
n*Wihnar fame evict applied to the Line 
| Of tree 3% {UIICS 4 bs 1] reach {rom 
mneezo,5, 10 29.256, for tne -lIength of 


OY PR a En 
11%? 1 LA Fo | cl OH 126 \\ 44 IC > $29 99199 | 


l 2 | p A A) I .. S 
Out of the ſingle Line, take tic 


Ts lint 
7IFFCitance botivecn 200 and 713, tat 
oe oh 1 ity the Line of three 

ry wn ? 4 
Ran: [1:11 reac1 from 13, tO 


F6 Utes of th: Lines in, &c. 
hc in Hold , whoſe burthen is 71; 
Tun, 

O) ſe: cn $8. 


"> I 


Tf A Br.:/s Price of Orang {4 ov wh £ 


DPiamitricl I.F 'ncocr A) wot 1 ly.: 
ponds, what fa annih.r Pi:cc wenr, 
( of the ſame ſoap: ) whiſe Diam:to 


Lo 


#s 8,75 mcics f 


The Extent between 1 1,5 and 87, 
taken upon the broken Linc of three 


Radiuſſes, will reach upon the ling!* 
Line, from 1900 to 837; and 
wuch ſhall that Picce wergh, whole 
Diametcr at Borc is 8,75. 


=_ 


Thi: USE of the 
PROPORTIONAL 


ALINE 5 


gh FE. 


Milita rY eAjp.: irs, 


my CHAP. IV. 
{) —— 


Qweſt. I, 
ly to ord r any number of Soldi:rs | 4 
Elo a >quaAYCE Battail : {0 that there ' þ | | | 
jrall g. as P.thy 1n Rank as 1M File ? * 


wy — *n x py "a 
mngr——" iy w_— I > ad —_ L . 
C IO _- 1 . , PEI be #4 » Wi 6 . * , ; JETT: . 
Ko 1, 0 PII gs _— + F F VS : q _— . _Aamaio. *< OTIS _ 
, _— >& & EDITS > ke . —_— ; " 
Oy wt YC ND Soo SAY: Sets $94. < : x6: Sri dt dS - wen A 9s 4 OI ares 54H 


Tie 


FT ir be required to Make Aa 
Square Bartall of 2704 men, 10 
2t there Le as many in Rank as 1n 
! & y 

UE, D F For 


; 


58 Ufcs of the Lines in 
Foraſmuch as the number of Sou!- 
dicrs do conliit of an cven number 
of Figures, feck that number 2794 
in the firſt Radius of the Douwll: 
Line of Numbers, ard right againi 
it in the Broken Line, you ſhall tint 
F2, and ſo many muſt be in Rar, 
and as many in File : And theſe Sout- 
dirs , if they be imbattcilcd at Or- 
der (which is 3. Foor in Rank ar! 
as much in File) then wil} 11cy oc- 
CuPy 243236 ſquare toot of Ground; 
which by the Lines you may thus 
find. | 
Extend the Compaſtles from 1 t0 
3 ( the diſtance in Rank and File) 
*s ſime extent will reach from 52 
fo 1F6; find 156 upon the Broken 
Line, and againit it in the Double 
Line you ſhall find 24336, the 
Ground that theſe Souldicrs will oc 
cupy , being at thcir Ordcr of 3 : 


fyor, 


tary Afﬀfa I'S, F9 


F 
72.0 0117 propoſed, ts 
4 4 .» 


7 J 


f 
#33 A!! tt Ps 4 3 17; [409 CY 
F 


0. AS LAMY BOYE 
F . '# 
« oi 1 [ 'EP 


ww <> iS 


n be 2602, 


Acreot 130T, 


Comp: 1{ſics from 1 tO 
will rc ACN from 
File) to 54 


_ Y LY \ ; : 
Ground. brat DI 
L[:1C 


F.49 
oCOnt 


, 
+ : 
—_ £« 
T : 
| I} 
; ' 
FF 2 
= £2 
CG; f 
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: 
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Ty. Uies ,j the Lines in 

the ſame extent will reach from 72 
(the Front of the men in Rank, to 
x080 the length of the Ground, = 
Then for the Area, 

Extend the Compaſſes from 1 to 
To80 ,; the ſame extent will reach 
from 54 to 58320 , and lo many 
{quare faor of Ground will the 
a602 men occupy at Cloſe Order. 


reſt, 3. 


Any number of men beinz propoſed 11 
be put in Battalia , and a certain 
number named to be cith:r in Kank 
or Fil: , to find the oth-r number ? 


[LEt it be required ta place $72 

men in Battalia, ſo that there 
ſhall be 8 in File , how many mutt 
there be in Rank ; or how many 
Files mult thcre be ? 


The Proportion to work this is, 


As 8, the depth in File, 
Is to 872, the number of Soul- 
dicrs , | S0 


\ 


—_ hens 


Military Afﬀairs. 6r 
dis 1, tO 109 the number of men 
in Rank. 
Extend the Compaſſes from 3, 
385, the {ime extent (the ſame 
av) will reach from 1, to 109, 


G),, » £5 
PALATIE +». 


My number of $ S-reldicrs bet: mg O17, 
together with their diſtance |; 2 
and File , to ord r then into 4 
Square Battalof Ground ? 


Et the number of Souldicrs g1- 
ven Le 3000 , their diifance in 
ie 7 foot, and in Rank 2 foot; 


The Proportion holds, 
$7:103:: ſois 3009: to 12856. 


Extend the Compaſſes from 7, 
_ ards to 3, the fame extent 

ill reach from 3000, downwards 

) 1286, 

Seek 1286 in the firſt Radius of 

© Broken Line, and jult againit if 

You 


62 Uſes of the Lines 
you ſhall find 35,7 , the number df 


; Men to be placed in File — 35 mnaW*-: 
{ 1s too little and 36 men will betos Do 
| much ; but men arc not to be dM 
Vided in parts. al 
| Pull. c = 

T5 3* Der 


Wi low to order any number of (ouid of 1; 
0 onto Rank and File , /o, that thr 


's | 
$i | a; {tance in _ wy he t5 the di- 
þ ſtance in Fil: , im ſus: "rp F100 ii 
if any two nn wn:bers groen « yy ? 
Wt, IF 3000 ſoukdiers were to be 0r- 
N dered in Rank and | we \ fo that 


==: cnediftanceberween Rank and Rani 
i i#hall be in proportion to r.e C- 
+ {tance betwecn File and File , a> 54 
BS; i r0g (thar is) if the men IT Fie Wi 
F: | ſtind 9 foot afunder, the mn in Wl. 
BE Kank ſhall ftard 5 foot afſundcr. 


$f The Proportion 1s, 
oy AsF5 : t09:: fois 3920: to 540% 


Extend the Compaſles from 5 t9 


tz 
4 


Afairys, 


Alitary A G3 
g, the ſame extent will reach from 
1909 IO $420 — YEcKk F 450, in the 
Double Line of Numbers, and a- 
gainſt-it in the Broken Line, you 
ſrall fnd 73,5, for the number of 
men in Rank. — Then forthe num- 
»&r of men in File, 


| AS 73,5: isto'I :: fo rs 3000 to 
| ql fire. 


Extend riie Compaſles from 72,5 
t91, the ſame extent will reach 
irom 3000 to41, and ſo many men 
muſt be in File — Bur here the 
number of men are 301; , which 
13 over mu{it be fuppled , or elfe 
23 men muit be taken off and dif;-0- 
i of as SCoute, Centiels , or the 


4 


e - Otherwile there mult be onE 


OPY 
CL, it 


6&4 Uſes of the Lines in 


Deſt. 6. 


Ther: are $199 in a /quare Battail 
drawn up, and tt 15 r. quired to have 
6 Ranks of Pikes t9 arme the am: 
ſquare Body round ib;ut ; how man 
Ranks muſt 8&hcre bo in the whil: 
ſquare Battail , and wiint rimberd 
Fikes end what of Arich rears? [4 


| 
He Square Root of $109 is go, if « 
the number of men mn Rank Il *? 
and File; now tor that there muſt ( 
be 6 Ranks of Pikes about the Muſ- Ml. 
ketecrs, there will Le 12 Ranks | [.: 
of them both in Front and Flank, 
than in the whole Body : wherefore 
ſubtract 12 from 90, there will re- 
main 78 , which number find in tie > 
Broken Line of Numbers, and right 
againſt it you ſhall tin4 6984, tt 
number of Muskcteers , and that 
taken from 8roo, there remain: 
2061, forthe number of Pikes. c 


SECT, 


Alilitzary ATuirs. 


+ 5% 28 


[i/ 

. : A , . * ” 

-0 nce.rnins tho LD HrY11M7 6 Souldicrs 
ne ; FM iC p & \ Ky ® 

") 

[ ". __ RO 

" 2" # Ws 


Lf 150 Sorrld:ers m1ty be lodped or 
gu rtir:d in aſquare of 300 foot of 
: Ground , hew many foot lon? muſt 


{ t137 ta 0* a [nuare b- " that the 
[ Ground wclud a my load e F-29 F 


|: Xrend te Compaſſes from 1 to 
309 ( the fide of the Square 
Wiici will lodge 1000 Souldicrs ) 
.Mme extent will reach ſorward 

305 ro9go0000, then 


bp, 


Tie Proportion 111 be 


s 
_— 
_— 


©1c00:12tO FOO :: {0 18 99009! 
Sk this number in the Nouble \ 


NC CE Numbors , and againik It In 
ti1C 


| 66 Uſes cf the LineS in 
thePr oken Line vou {(1a1] find 671, 
and fo much miuit the 11de Oi 
Square be , thit mit lodge 56 
Souldiers with tic fame con 
ence thit 1ooo Soiulticr, 

lod 10» Th 1 Oz TC WiGIC ICE 


3 S, ©, fvot. 


FP 
Accor rang to th Method 
way all Oneſttons 
'of {'sJ KN UE re, olwed. 
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CRIGONOMETRT: 
GG i, 
The Menſuration of Triangles 
* x MN 
Plain and Spherical. 
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4 #4 UCONFCL, Z © (bo 
lc ap Pr 
Triins!e 13 a Figure confilt- 
\ r Lam Wark: 1 . 
Ii) nt Fnrd ( «VIC de an 45 


muy Anvles ; as is the Triangle 
A das” © 
L AL 4 111 [ Fd A 4 Any 


68 Utes if the Lines in 

2. Any two Sidcs of a Triins! 
are C:il!lel the Sides of rhe Anz) 
contained by them ; as tie Sig 
CB and AB, are rhe Sides contatt- 
ing the Angle CB A. 

2. The meature of an Angle ts tt: 
quantity of rhe Arch of a Circles: 
tcribed upon the angular Pornt , a"! 
cutting both the Sides Contalniy 
the Angle. 

4. ADegree is the 360 part of at! 
Circle. Therefore, 

F- A Semicircle contains 130 
grees, And 

6. A Quadrant (or right Ang) 
contains 9o degrees, 

7. The Complement of an Ang 
leſs than 9go degrees, 1s 10 much: 
that Angic wanreth of go degrees 

8. The Complement of an Ang" 
ro a Semicircle \ is ſo much as tit 
Angle wantcth of 180 deyrccs. 

An Angle is either Right, Aut 

Or Obrifſe, | 
10. A Right Angle is that wid! 
Mc: 


TRIGONOMETR:. ? 
Or a (Quta- 


1. A1 Acute Angle is leſt rhan 
PER , and alwayes CONtalns 
$ (2aN QYDQ 0 CL Trecs. 
2. An Ottiie ngle is gre:cer 
an a right Aigle, and aiwayes 
JAtans MOTE thn 99 UCYITEES 

12. A Triangle 4s CItner right 
eo led or 011G1 EaNglct). 

+ A right-angled Trian; gle 18 
ch a Triangle as hath one right 
gle As the Triangle C A By 
+7. I,) hath one rigat Angic, 
my 1x , that ar A, Which co:maln- 
tt Juſt 50 degrees. 

15: I cVcry ri71t- It an- 
& that Side wh ich fubr render! | (Or 
01 op -Olite to) the Tri; ap [ Angie 1s 
wed the H) \potcnuſe $ and of the 0- 
*er two Sives, the one is Called the 
Fer aro , NC tic OLAMCT tizC 
b/c, at pleatire ; But molt com- 
monly the ſhorter ſtec 18 calicd tne 
erpeiicular, and the longer thc 


Baſe. 


70 Utes of th: Lines *n 


Baſe. Thus in the Triangle CB 
B C is the Hypotenule, CA thePeaif,. | 
pendicular, and AB the Bate. [) 

I6. In every right-angled Triad; | 
gle, if you have one of the aca.;; 
Angles given, the other is allo giveYi: | 
It being the Comp'cment thereof ir 
9o degr. As in ti:c Triangle C 1MWs- 
it you have the Angle at C 53 deiMWles 
7 min. given, you have allo the 


gle at B given, it being the Comple 
ment of that at C to 9o degr, whet 
fore take F3 degr. 7 min. from: 
degrees, and there will reman : 
degr, F3 min, which 1s the quanii 
ty of the Angle at B. 
17. In all right-lined Triangt 
whatloever ( cither right-anglcc 
oblique-angled) the three Angles! 
getner are cqual to two right Angity 
or contain 180 degrees : Therctot 
if you have any two Angles dl 
Triangle given, you have allot 
third given , it being the Comple 
mcnt ot the other two to 159 4 
grees 


TRIGONOMETRY. 71 
res : Thus, in rac Triangle CDB, 
11. if there were given the Angle 
DB, 43 deg.29 Mi. and the Angle 
7 I Acgre CS +- mi, 1 lay , by 
cy nicouence you have the third An- 
WW þ -DCB: allo given , it bcing the 
& ;mplement of the other two to 
2 degr. For re two given An- 
BDC 43 degr. 29 min, and 
BD 14 Cgr. 40 min. being added 
gether, make 58 degr. which be- 
1g taken from 189 degr, there will 
main oy deg, the quantity of 
1& Of tuſe Ano 11c D CB. 
18. In Fran Triangles whatfoever , 
ot IIHICS Arc 121 proportion One ro 
y" Other ras the Sines of the An- 
ics oppoſite to thoſe Sides. SO-IN 
08's Triangle C DB, the Sine of the 
| "gle at D, 1s in prop ,Ortion to the 
£CB, which is oppolite tO it, 
the Sine of the Angle at Þ, is TO 
ie Side CD, or the Angle at C, to 
ie d1de B. 


— 
$3 
—_ 


Tacte 


+4. 


ti'rs of the Lines in 


being premiſed, 
/ 1e Solution of Pl; 
Trit..i's vi:: Ri:hs and Ovly 


I. © Richt angled Plan 
1:targles, 

H E Triangle which I ſhall nalÞ* 

+. uſe of in the ſeveral Caſes bt 

WJ longing to a Right-an;led Plain 

$7711 an;l-, ſhall be that Fg. 1. noted wi 

819 / C AB, In wich 


parts 
A Brie Baſe, = . 8. 
C A the Perpendicular, $a ntain * | 


CB rac Hy - Shi 225 
And depgs \ 
A the Right Arg'e, 2 (99 —- Þ \# 


C the Angle at the Per. 


B the Angle at the Baſe, 


CASE I. 


The Baſe B A 180, and the Peryt 
dicular CA 135 , being given, & bs. 
find the Angles B and C. 


groomed 51 = Baſ 


36 = Wh 


TRIGONOMETRY, 73 
' - "The Proportion is, | 


As the Logarithm of A B 
Is ro the Logarnhm of A C, 
$0 is the Radius, by 
To the, Tangent of B.. .. 


Extend the Compaſles from 185 
Wc Bale, to 135 the Perpendicular, 
29" the Line of Numbers,the ſame 

nt will teach, the fame way, 
omthe Radins{or Tangent of 45 
2.) to the Tangerit of '36 deg. 


_ the quantity of the Angle 


) EN SE f1: 
HTTP By 
* Hhpotenuſe .C-B \2.2:5-," and the 
baſe A B 180, bring. given, tofin4 
the Angles R and C.. 


(13133 74) 74 


T The, Praportion 18 5 


as the Logarithme of CB, 
ls to the. Radius ; 
th I) E: . 


_—_ 
tA | 4 
- 


— I. 


Ne) 


4 \ Uſes: of the Lines in 
| So is the Logarith..of the Side 4A! 
E:-- To the Sine of C, 
| 


Extend the Compaſſes from 21 c 
the Hypotenuſe , to the Radius( 
Sine of 990 degr.) rhe lame ext 

S will reach, rhetame way, tromi 
BE 7 | the Baſe, to F3 deg. 7.min, the = 

TP tity of the Angle at C., £1 


Qr,.. 
$217 \ The. diſtance between; 2 25, a6 c 
5 14 & 180, willreach from the Singof, Wc: 
4 if to the Sing of 53 degr. 7 min. 
before. | 7 
CASE 1II. 


The Baſe At 18pg ther Angle C 
d-gr. 7 min. and the ay } 


dey. 5 3. min; being groeny iv 
Perpendicular C. A: ; 


The Proportion is, 


As the Sineof the Angle at C, 

Is ta the Logar, of AB, : 
So isthe Sine of the Angle Þ, - 
To the Logar of CA. > 


NIGONOMETRYT, 
Or, 
As the Radius, | 
Is ro the Logar; of AB, 
"ff So is the Tangent of B, 
oY To the Logar, of C A; 


Extend the Compaſſes from the 
ne of g3 deg. 7 min. the Angle at 
, to 180 the Baſe, the ſame ex- 
nt mill reach from rhe” Sine of 
d degr. F3 min. to:135 the Perpen- 
ular C A. 


«75 


Or, 
Extend the Compaſſes from the 
agent of 45 dep. to 180 the Baſe, 
ſame extent will reach,the ſame 
a, fromthe Tangent of 36 deg. 
Min. to 135 the Perpendicular, 
 vefore, 


CASE IV, 


n e Hypotinae CB 225 , the Angle 
C $3 deg! 7 mim, anathe Anglz at 

Þ 36 arg. ſ3 min. given, t0 find 
ve Baſe B A, and the Pervend cular 

J <4 E a The 


2 © . LCs of t5e Lines :Z 


The Prapertion is, 


As the Radius, 

Is to the Logar. of CB, 
SO 1s the Sine of C, 

Tothe Logar. of AB. 
And the Sine of B, 

To the Logar. of CA: 


Extend the Compaſles from tit 
Sine of:90,. tp 225 the Hypoten 
the ſame extent will reach from t) 
Sine of F 3; deg, 7 min. the Arg 
at C, to 180 the Baſe AB — 
And likewiſe , the ſame extent m1 
reach from the Sine of 36 «g 
Fz3 min. to 135, the Perpend 
lar CA 


CASE V,. 


The Hyporcnuſe CK 225, and the Bs 
AB 180, being given , to find 
y erpendignlar CA, 


TRIGONOMETRY. 77 


The Proportion is, 


I. Op-ration, 


as the Logar. of CB, IT8E 
ls to the Radius ; | "2: 

Sos the Logar. of A B, 
To the Sine of C. 


- B Op-rat-an. 


As the Radius, 
Is to the Logarithm of CP, 
$0 is the Sine of B (the Compic- 
ment of C) 


To the Logar. of CA. 


Extend the Compaſſes from 225 
'e Hypotenuſe, to the Sine of 99, 
© ſame extent will reach from 189 
* Baſe, ro the Sine of 53 degr- 
Bl in. the Angle ar C. 

1; * Again, 

Extend the Compaſſes from the 
cot go, to 225 the HyYporenute, 
*lame extent will reac!) from thc 
e of 26 d es FZ minutes, ine 


CL pi 
E 1 Angle 


Uſes of the Lines in 


SO is Tangent ZP 38d 30m: 
ToTangentPR 34d. 6m, 


3. Oper ntirs, 


As Co-linePR x5 4d. 54m. 
Is to Co-fineSR 549. 6m, 

SO is Co-tine Z P 51d. 20m, 
To Co-line Z S ſo & 


I. 


Extend the Compaſſes from the 
Sine of go deg. to the Co-linc 
of P 58 deg. 28 min. the fame ex- 
rent will reach from the 1 angent 
of ZP 38 deg. 3o min. tothe Tan- 
gent of 34 dep. 6 min. for Þ R. 


IL. 


Extend the Compaſſes trom tit 
Co-fme of PR 55 deg. 54 min. 19 
the Co-ſize of SR 54 deg. 6 mn. 
the ſame extent wiltreach from cc 
Co-line of Z P F1 deg. 30 min. 10 
the Co-ſine of 50 deg. for Z 5. 


CASE 


TRIGONOMETRY. 10g 


CASE-F. 


Two Sid's Z P)and SP , with the An- 


ol: Þ contain. d b:twoen them, geven, 
to gnd the Angle S,, eppoſete fo the 
Annlz P. 
The Proportion 15, 
I, Op:ration, 
Ac Rady 9] a d. 
Is10 Co-tineP 58d. 28 m. 
$9 1$ Tangent ZP 38d. 39m: 
To Tangent RP 34 d. 6m. 
2. Op-ration, 


As Sine PR 34 d. 6M. 
Is to Sine SR 35 d. 54M» 
9 15 Tangent P 31d. 32 M- 
To Tangent $ 30 d. 24 M- 


it | 
Extend the Compaſſes from Ra- 


tus 9o deg. to the Co-fine of P 3! 
2, 32 min. the fame extent Wil 
reach from the: Tangent of ZP 238 


dcg. 


| xro Uſes of the Lines in © 
| deg. 30 min. to the Tangent of 35 
deg. 24 min. for the Angle at $, 


II. 


Exrend the Compaſſes from the 
Sine of PR 34d. 6m. to the Se 
of SR 35d. 54 m. the lame extent 
will reach from the Tangent ÞP 31 
deg. 32 m. to the Tangent of 32 
deg. 24 m. for the Anglc at S. 


CASE VI. 


Two Sides ZP and ZS, with the Av- 
gle 'y oppofite to Sg - A gruen _ find 
the Angle © contained berween t't 
two given Sides. 


IN this Caſe the Baſe is alwayes thc 
Side unknown. 


The Proportion is, 
1. Opcration, 


As Radius go d. 
Is ro Co-ſine ZP 38d, 30 — 


TRIGONO METRY. 110. 


Sois Tangent P 31 d. 32 m. 
To Tangent RZP 2gd. 38 m, _ 


2. Opcratucn, 


As Tangent ZS 40d. 
Is ro Tangent ZF 38 d. 30m. 
So is Co-fne RZP 64d. 22 m. 
To Co-line SZR 584d. 44m. 


I. 

Extend the Compaſſes from Ra- 
clus 99. def. to the Co-fine of ZP 
51 deg. 39 min. the ſame extent 
wil reach from the Tangent of P_ 
11deg. 32 min. to the Tangent of 
25 deg. 38 min. for the Angle R ZP, 


IT. 

Extend the Compaſſes from the 
Tangent of Z S 40 deg. tothe Tan- 
zent of Z P 38 deg. 3o min. the 
ime extent will reach from the Co- 
ne of RZ P 64 deg. 22 min. to the 
line of 3x deg. 16 min. . | 


CASE 


133 ©— Ufesrof the Lines 39. + 
CASE VIL 


Two fid:st Z S and Z D, with the aw 

gle $ oppoſite to Z P given, to fil 
the fide SP atjacent to the giv 
angle 5. 


The Proportion 1s, 
I, Opcration, 


As Radius go d. 
Is ro co-lineS59d. 36m, 
SO is tangent ZS 40d. 
TorangentSR 35d, F4m, 


3. Op:ration. 


As co-fine SZ5o d. 
Is to Co-ſIneZP Fred. 3am 
SO is co-ſine SR 544d. 6 m. 
To co-line PR 55 d. 54m 
l 


Extend the Compaſſes from Ra- 
dius go deg. to the co-fine of 5 59 
d. 36 m. the ſame extent will reac 
from the tanzent of Z$ 40 deg, t0 
the tangent of SR 35 deg. 54 oy” 


TRIGONOMETRY. "11 

II, | } 
Extend the Compaſſes from th "vin 
co-line of SZ 5o deg. to the coſine | 
of ZP 5x deg. 30 min, the fame ex- 
tent will reach from the co-fine of 
SR54deg. 6 min. to the co-ſine of 
PR gs deg. 54min. 


CASE VIIL. 


Tio angles $ and Z , with the fide 
SZ included bet veen them g1VeN, 0 
find the awzle P oppoſite to the given L 
SZ gle Þ oppoſi 'F0 


N this Caſe the Baſe may be et- || ſ. | 
ther of the unknown ſides, | 


The Proportion 1s, 
I, Operation, 
As Radius go d. 
Is to co-tine SZ god. 
$ is tangent $ 3o d. 24 M. 
To co-tangent RZ5. 


3, Operat 100, 


$24 . Uſes of 2he Lines is 


2. Operation, 


As fine RZS 
To fine RZP; 

So 15 Co-fine S 59 d. 36m. 
To co-ſine P 584. 28m, 


Extend the Compaſſes from Rz- 
dius go deg. to the co-ſine of 3Z 
go deg. the ſame extent will reac! 
from the tangent of S 30 degret 
24 minutes, to the co-tangent Cl 
RZS. 


I. 


Extend the Compaſſes from t! 
fine of RZS to the ſine of RZ? 
the ſame extent will reach from the 
co-ſine of $ 5g degrees 36 minutes 
to the co-ſine of P 58 degrees 29 
Minutes, 


C a S us 


TRIGONOMETRTYT: ng 


CASE IX: 


To angles Z and P, with _— 
Z P b:tmcen them, given, to find rhe 
fd: Z S epp:ſite to the crven ans 
a P, | 

IN this Caſe the Baſe 1s the ſide 
neither given nor ſought as SP, 


4- The Proportion is, 
I Operation, 
As Radius 90 d, 
Isto co-fine ZP Fd. 30 Ms 
So is targent P 31 d. 32 Ms 
To co-tangeut RZP, 


$. Operation. 


As co-fineRZS 

Is to co-fine RZP, 
50 is tangent ZP 

To tangent Z $ 


| : 
Extend the Compaſſes from Ra- 


WW: . o-ſine Of 
ge depgr. to the C cx deg 


4136 -; Uſes of the Lines in | 

Fx degr. 30 min, the ſame extert 
will reach from the tangent of P 
31 degr. 32 mia, to the co-tangent 


= .7 7 _ 
II. 


Extend the Compaſſes from tit 
co-line of RZS, to the co-fine 0 
RZP, the ſame extent will reac 
from the tangent of ZP 38 deg, ! 
m'n. to the tangent of ZS 4» cc 
grees, 


CASE MX, 


Two angles Sand P, with a fiat i 
fite to one of them SZ » £oven , ff 
find the other an;le Z, 


IN this Caſe the Baſe is the ſide0 
pokte to the angle ſought, 


The Proportion is, 
I. Operation, 


As Radius 9o d. 
Is to co-fine ZS god. 


TRIGONOMETRY, 


Sg is tangent S 30 d. 24M, 
To co-tangent SZR, 


ris 


2, Operation, 


Asco-fine S 59d. 36m. | JI 

. Is to co-ſine P 58d, 28m, Wo 
Sis fine SZR, 1-490 
Toline RZP, it! \ 4 


Extend the Compaſſes from Ra- W* 


1s 99 degr. to the co-ſine of ZS | 
'2degr. the ſame extent will reach 6K 
from the tangent of $ 3o degr. 24 [11 
ſn, tothe co-tangent of S.ZR, 


II 


Extend the Compaſſes from the || 5 
2-ſine of $ 59 degr. 36 min. to the "17 
+line of P 58 d. 28 m. the ſame 
tent will reach from the inc of 
ZR to the ſine of RZP, . = 


CASE 
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CASE KI. 


The three fides S Z,Þ Zands P,yin 
to find an an;le,viz the angle a! 


N this Caſe the ſide oppofite tt 
the inquired angle is the Baſe, 
Before the Triangle can be reſo 

yed, you muſt . 
Firſt, Adde the three ſides togt- 
ther, and note the ſum of them. 
Secondly , Take the half there 
of, which call the half ſum. 
Thirdly , From the half ſum, fv 
ſtrat the Baſe, and note the diſk 
rence, as you ſee here done, 
3Z 49 
The Side v 38 3% 
3 P 70 6 
The Sum 148 
The half Sum 74 '\F* 


From which fibſtratt the/ 
Baſe 5o deg there remains} 41 


= Tn 


"RIGCONOMETRTI. r1$ 

1 his preparation being made, 
the proportion will be, 

7 1 Operaiion, 

LY 4s Radius god. | 

of sto ſine ZS 4od, 

, I Soisthe ſineof Z P 38d. 30m. 

ol Toa fourth fine,v.z, 23 d. 35 Ms 


2 Operation. 


&s the ſine of 23 d. 35 m. 
ls ro the ſine of the nalf ſum 
74 &. 15 m. 
$0 is the ſine of the difference 
4d. 15 m, 
Toa (cventh ſine,viz,ro d.17 Ms 


ge- 


I. 
| Extend the Compaſſes from Ra- 
4 us go deg, to the fine of Z 5 40 
eg, the ſame extent will reach from 
Wc lige of ZP 38 deg, 30 min. tO 
FFPurth ſine, wiz, 23 deg. 35 mins 


[1, 
ff. Extend the Compaſſes from. the 
x of 23 deg." 35 min, to the ay 


x T1OS 0 1 
the half ſum 74 degr, I5 min. t 
ſame extent will reach from the'k 
of the difference 4 deg. x5 min, t 
ſeventh fine, viz. 10'deg, 17 mit 
Divide the ſpace upon the Line 
Sines betweh 1o deg. 17 min. an 
90 degr. into tws equal parts, an 
the Compaiſs point ſhall reſt uyot 
24 deg. 55 min. whoſe Complemen 
is 65 deg. 4 iti. and thar doublet 
makes 13e 7c 2. 8 min, for the at 

gle at Z, | 


111es 


CAAP. XIl, 


The three angles Z,, S, and P, gives; 
- find a fide, 


His is but the converſe of tit 

-<©-. former Caſe, and may bereſc| 
ved in the ſame manner , if for e 
ther of the angles next to the ſidere 
quired, you take its complement tl 
T80deg; thoſe angtes will. be turnec 
mto ſides, and the'ſides into angles 
and then.may the trianglebe reſolve: 
as 1n the preceding Cale. 
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Argument, 


Shall not in this place go about 
| fogive you any Deſcription of © | | | 
the Circles of the Sphere or .,{ |'# 
Globe, ſuppoſing my Readerto *; | | | 
e acquainted with them already z * 
nd in reſpe&t 1 have ſufficiently *] | [| 
ated of them elſewhere , as 1n *} | i} 
ly Uſes of the Globes , and allo in ©: 
ly Geometrical ny muy | 
30C « . e ca » 

will _—_ an Mw 


Pre, _ _ — 
wo at th c 
« 


-yity,lightly paſſed over, 


a cg 
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ſome things which in this Tradtate 
may be omitted, or at leaſt,forbre- 


Probl. I. 


The diſtance of the Sun from the near 
eſt Xquinoctial Point (e:ther All 
2s or Libra) 59 deg. given, to fi 
bis Declination. 


The Proportion is, 


&: the Radius go deg. 
is tothe Sine of the Sun's greats 
Declination 23 deg. 30 m. 
$9 is the Sine of the Sun's diſtal 
from the next Fquinodtial Fc 
Libra 59 degr. - 
To the ſine of the Sun's preſc 
Declination 20 degr, 


_ Extend the Compaſles from 4 
ime of 9go,.to the; ſine of 23 deg. ff $; 
min. (the Suns igreateſt Declii 
on) the fameextent will reach 
F9 deg. (the .Suns —_ 


ASTRONOMY. nll 
Libra, to the fine of 20 deg. the Suns] |. 


prelent Declination. +, 


Th: like Declination the Sun bath) |F: 

when he 15 in 29 degy. of Taurus, in; x: 

| 1 degr, of Leo , or 29 degr. of SCOr-1 {8 
fl pio, every of which Paints are diſtant | | 
all from one of the Fquinoctial Points | | 3 
jg Aries or Libra 59 deg, . ns 


ts 


Probl, 11. It | 
Toe Latitude of the Place , 5x. dg ; 
39min, and the Declination of #he 
Sun 20 deg. being given, 10 findthe | 
Aſcenſional Difterence, 


$1 
As the co-tangent of the Latitude | wt 
38 deg. 30 min. | þ 
Is tothe tangent of the Suns Dex, 
clinatign 20 deer, 
$ is the Radius 9o deg. _ 
To the ſinc'gf the Aſcenſional Ditt ! | 
ference 27 deg. 14 min. j } 
G 2 Extend ! | 


nd _ 


The Proportion 1s, ( | i} 
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Extend che Compaſſes from the 
tangent of 38 deg. 3o min, the com- 
plement of the Latitude, ro 20 deg, 
(the Suns Declination) the ſameex- 
rent will reach, the ſame way, from 
the ſine of go deg. to the line of 27 
deg. 14 min. the Aſcenſional differ 
$118 ence; Which.s the quantity of time 
Won | Thar the Sun riſes or ſets before 0 
& | afterSixofthe Clock. 

So theſe 27 degr. 14 min. being 
| turned into Time (by allowing 1 
WF ; | deg. for one hour; and one degre: 
| for 4 minutes of Time) is x houran 
49 min, and ſo much doth the Sul 
riſe or fet before or after the hou 
of Six, according to the time or ſea 
fon of the year ; for if the Sun hat! 
North Declination , then he riſeth 6 
fore fix and ſets after : but if the Ju 
have South Declination, then doth" 
riſe after, and ſets before Six, 


This Aſcenſional Difference ben... 
aaded to Six hou , will give you"! 


ASTRONOMY. 'TF8 
the FSemidiurnal Arch or Half I-w3th of || 
On- the Day 5 and berng takrn from Six | | 'F i 
leg, -ours , will 1-av? the Seminoturnal 


xo : "Pas os | © 
ex-W Arch, or Hil length of the Nig f, '# 
rom <7 1 
ter 


” The Latitude of the Place fr d:g. 30 


mn. and the Declination of the 
oo Sun, 20 deg. being £1ven, to fnd his 
ind Amplitude, (43 
$ The Proportion is, | if 
Tec F | ' j# x 
ind], 25 the co fine of the Latitude 38 | {3 IP 
cu ©R- 30 Min. | i YN: 
ou 15 fothe Rading 90 deg. 4 


all . SOiSthe fineof the Sun's Declina< | | 
ary "0" 20 degr : g:4. 
4 To the fine of the Amplitude from 7.8 
qu © Eaſt or Weſt points of the Hori- 19. 
$7 33degr. 20 min, | 


Extend the Compaſles from the 
1 Of 38 deg. 30 min (the Com- F 
Plement of the Latitude) to the ſine 4 
$290 deg. the ſame extent will reach 
G 3 from 
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| from the ſine of 20 deg. (the Suns 
{ Declination) to 33 deg. 29 min. 


— 


( the Amplitude, or) the diſtance 
that the Sun riſes or ſets from the 
true Eaſt or Weſt Points, towards ei- 


|. ther the North or South, 


Probl. IV. 


The Latitude of te Place ,, gr dy, 
30 min. and the Declination of th: 
Sn 20 d: g. being given, to find the 
Angle of the Sun's Poſition at the 
time of his riſen. 


The Proportion 1s, 


As the co-ſine of the Declinatr- 
on 70 deer, 

Is to the Radius go degr, 

SO is the ſine of the latitude Fl 
degr. 30 min. 

To the fine of the Angle of the 
Suns Poſition at the time of his riſing; 


Exrend the Compaſſes from the 


fine of 70 deg, (the complement of 
th 
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the Suns Declination) rothe ſine of 


go ; the ſame extent will reach fram 


the ſinc of 51 deg. Jo min, the latt- 
tude) to the line of 56 deg. 29 min. 
(the angl of the Sun's poſition at 
the time of his riſing. ) 


Probl, V. 


Tye Sun's Declination 20 dr. and 
his Amplitude 33 dg. 20 min. from 
the Faſt cr Weſt part of th: Hori- 
20n , b:in7 g/ven, to find the Lati- 


? 
wide, 


The Proportion is, 
As the fine of the Amplitude from 
te Falt or Weſt 33 deg. 20 min. 
Is to the Radius 90 deg. 


S0 is the fine of the Declination 


20 deg. | 
To the co-fine of the Latitude 38 


er, 30 min. 


Extend the Compaſſes from the 


Ine of ! | in (the Sun's 
M 3Z Qdeg., 20 Mn | 

amplitude from the Ealt or, Welt ) 

G 4 —— {70 


— — —  ——_—— 


o 
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|| to the ſine of go deg. the ſame ex- 
+ tent will reach from the fine of 20 

'| $} deg. (the Sun's Declination) tothe Þ Su 
= 7% ſine of 38 deg. 3o min. (the com- Þ far 
4% plement of the Latitude, 51 deg. Þ ge 
30 min. )  frc 


Probl. VI. (tt 


' The Sun's greateſt Declination 22 
' deg. 30 min, with his Diftance from 
| the next Fquinodctial Point (Ari- Þ Th 
*: | eSor Libra, gg azg.) being given, 
7, | pind his Right Aſcenſion, 


The Proportion is, 


| As theRadius go deg. 

Is to the co-ſine of the greateft 
Declination 66 deg. 30 min. | / 
So is the tangent of the Sun's di- N (1. 

ftance from the next AquinoCtia: 1 

point Libra 9 deg. Clin 
To the tangent of the Right A-Y $ 

ſcenſion 56 deg. 5o min. 


Extend the Compaſſes from the 
{inc 
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fine of 90 deg. to the fine of 66 deg. 
z0 min. ( the complement of the 
| Sun's greateſt Declination ; ) the 
| ſame extent will reach from the tan- 
gent of 59 deg. (the Suns diſtance 
| from the next AEquinoCtial Point ) 
| to the rangent of 56 deg. Fo min. 
| (the Suns Right Aſcenſion. ) 


Probl. VII. | 


The Latitude of the Place Fr dep. 
20 min. and the Suns Declinati- 
on 20 deg. being given , to find || 
at what hour the Sun will be wpon the | 

true Laſt or Weſt Points. 


The Proportion is , 


As the tangent of the Latitude 
"52 deg. 30 min. | 
*F |bto the rangent of the Suns De- 

lnation 20 degr. 
"|| v0 is the Radius go degr. 
= the co-ſine of the Hour from | 
NOOn, 4 


G 5 Extend 
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Extend the Compalles from the 
tangent of 51 deg. 3o min (the La- 
titude) to the tangent of 20 deg, 
( the Suns Declination ) the ſame 
Extent will reach from the fine of 
9o deg.'to the ſine of 16 deg. 50 
min. the complement of the tims 
from Noon , that the Sun will be due 
Eaſt or Wett. 

Which converted into hours an! 
minutes, will be 4 hours and about 
F3 min. So that the Sun, when he 
hath 2o degr. of Declination , will 
come to the Eaſt Point at 5 min. 


paſt 7 in the Morning, and will be 
due Weſt 53 min. after 4 in the At- 
ternoon, 


* Probl. VIII. 


Havins the Lititude of the Place 51 
deg. 30 min. and the Suns Decli- 
nation 20 deg. given, ro find rehat 
Altitude the Sun ſhall have when he 
% wpon the tru: Eaſt or Welt 
Points, 

Tae 
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2134 
The Proportion is, 
| Asthe fine of the Latitude 1 deg. 


ie Wo min. | 
pf Is to the Sine of the Dechnation- 
020 degr, 


1: $ Sois the Radius 9o degr. 
ic # To the Sine of the Suns Altitude 
»cing dueEalt or Weſt 25 degr. FF 


] Win, | rf Þ 
: Extend the Compaſſes from the * 
1 ſe of 51 deg. 30 min. (the Lati- 
de) to the fine of 20 deg. (the De- 
» (Enation) the ſame extent willreach 
- Fon the ſine of go dep. to the line 
JT deg. 55. min. the Altitude thar 
te dun thall have when he is upon 
teEaſt or Weſt Points. 
: Probl. IX. 
r WF Latitude of rhe Flace 51 d'g- 39 
* | *n. and the Suns Declination 20 
t «9. being given , to find what Alti- 


tude rhe Sun ſhall have at Six ef the 
The 
Clock. h 
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The Proportion is, 


As the Radius 9o degr. 

Is to the ſine of the Suns Decl!- d« 
nation 20 degr. 

SO 15 the ſine of the Latitude gr 
deg. 30 min. D 

To the fine of the Suns Altitude 
at Six, 15 deg. 30 min. 


Extend the Compaſſes from the I of 
ſine of go deg, to the ſine of 20 deg, 
(the Suns Declination) the ſame ex- 
rent will reach from the fine of 51 in 
deg. 3omin. (the Latitude) to the I ne 
line of 15 deg. 3s min. ( the Alti- J 59 
rude that the Sun ſhall have at Sixof I fo 
the Clock.) cor 


Probl. X. mir 


The Latitude of the Place 51 arg. 30 
min, and the Declination of the by 
Sun 20 deg. being proew , 10 find 41 
what Azimuth the Sun ſhall hav: at 

Six a Clock, | | 

Tho 
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The Proportion is, 


As the co-fine of the Latirude 39 

degr. 30 min. (84 

Is to the Radius 90 deg; 

$0 is the co-tangent of the Suns 

Declination 70 degr. 
To the tangent of the Suns Az: - { 

muth counted from the North par”. C iN 
} 


of the Meridian 74 deg. 14 min. 


e 
Extend the Compaſſes from the 
[ 


ine of 38 deg; 30 min (the comple- | 
+ (nent of the Latitude) to the fineof Þ} Bi 
- £59 deg. the ſame extent will reach 4 a. 


complement of the Suns Declina- 
tion) to the tangent of 77 deg. 14 
nin.) the Suns Azimuth counted 
tomthe North part of the Merid1- 
n)or 12 degr. 46 min. the Azimuth 
fom the Eaſt or Weſt, or 102 deg, 
min, from the South, 
Probl, £ 


f £ from the tangent of 70 deg. (the 4 


RR. > & 


— — : 
- - _ 
: LISTS ny 
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Probl. XI. 


Th: Latitude of the Place Fl d:7. Jo 
min. the Declination of the Sax, 
20 deg. South, and the Swns Alti- 
tade 12 dz. given, to find the Suns 
Azimuth either from the Faſt, 
North, or South Points of th: Ho- 
12ON. 


'0 reſolve this Problem , you 
mult find the Complement ot 

the Latitude , the Complement of 
th- Altitude, and the Complement 
oO! the Declination , and add all 
three of them into one Snm, and take 


the half thereof ; from which half 


fm ſubſtralt the Complement ot 
t1e Suns Declination , and note 
c1e difference 3 as you ſee here 
{100C, 


Com- 
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Complement Latitude 38 30. 
of ho ZAltrde 78 oo 
Declinat.r110 oo 


Their Sum 226 30 


— 


Half Sum 113 15 
Comp. Declinar. ſub. 110 oo 


The Difference + $84 


Having found the Sum , the half 
Sum, and the Difference, you may 
work by the following 


Proportion , 


T1. As the Radiiis 9o degr, 

Is ro the co-ſine of the Latitude, 
38 deg. 20 min. 

So 1s the co-ſine of the Altitude 
78 depr. 

To the fine of a fourth number 
WaKch is 37 deg. 30 min. 


by 


2. As 


— 
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Take this fourth Term 16 deg, 1 
min. from 57 deg. 35 min. the con- 
plement of the lefler Latitude, and 
the remainer will be 41 deg, 14 
min, 

And ſay again, 


(2.) Asthe ſine of 73 deg. 59 min. 
(the complement of the fourth Term 
before found ) 

To. 48 deg. 26 min. (the com- 
plement of the Remainer,) 

SO 1s the fine of 5o deg. (the grea- 
' ter Latirude, ) 

To the fine of 36 deg. 36min. 
© (whoſe complement 5 3 deg. 24 min.) 
is the diſtance , which in miles 1s 


3205. 


The 
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Tlie USE of the 
PROPORTIONAL 


LINES 


I N. 
NAVIGATION. 


CHAP. VIIL 


oO EET 


He principal. Problems in uſe 

" with Mariners in their Navi- 
gations +( beſides thoſe of A- 

fr onomy and Geography in the fore- 
$0ng Chapters ) are ſuch as concerii 
Longitude, Latitude ; Ramb , and 
Dif.once, a few of which I ſhall ſhew 


how ta perform by the Proportional 
Lines, * 


'| 
| 
a1. | 
|] 
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' Examples in Figure I, 


* /- , \InwhichFigeure, 


C A. repreſent the Meridian,C Nori: 
and 4 Squth. 


B A, A Parallcl of Latitude, B Wett 
and A Eaſt. 


CB, ARumbg3 deg.7 min. diſtant 

* from the Meridian Weittwarc , 
which Rumb is N. W. 8 dcg. 7 
min. Welterly fromC. and N, E. 
by N. 19 min. Eaſterly, 


Z And 1o 
C B Is the Courſe or Rumb, 
C A The difference of Latitude,and 


8 4 The departure from your fir 
Meridian, 


Probl. 


» 4 
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os, iS "Ro OR 


Tee conrſe and diſtance given , to find 
the difference of Latitude and de- 
parture from your frst Meri azan,. 


QAiling from C 225 min the Courſe 

or Rumb is N W 8 deg. 7 min, 
Weſterly (that is 53 deg. 7 min. 
from the Meridian) I demand how 
much I have altered my Latitude, 
and how far 1 have departcd fron 
my firlt Meridian. 


The Proportion 1s, 


As Radius go deg, | 
| Is to the diſtance ſailed 22g 
min, 
Sis the fine of the Rumb x z deg. 
* Min, 
To 185 the departure from 
four firſt Meridian, 


Uſcs of the Lines it 
And 
So is the: complement of the 
Rumb 36 deg: 53 min. 
* To 135 min. the difference of Li. 
ritude x. . 


x84 . 


Extend the Compaſſes from the 
ſine of go deg. to 225, the ſame er- 
rent will reach from 53 deg. 7 min, 
theeRumb, to 180 min. for your de- 
parture: — And alfo the ſame ex- 
rent will reach from 36 des. 53 
min. the complement of the Rumi, 
ro 135 min. for the difference of La- 
tude, 


Probl. 2.-. 


The courſe and difference of Latitud: 


given, to find the diſtance ſailed, ani 
' the departure from your firſt Mi 
dian, 


F Erthe Courſe be N.W 8 deg. 
min. Weſterly (or 5 3 deg.7 min 
Iroty the Meridian ) as before ; = 
_— ac 


NAVIGATION 38 
difference of Latitude x35 min. and 
let the diſtance ſailed CB , and the 
departure B A be required, _.., 


The Proportion is, . 


As the Co-ſine of the Courſe 36. 
deg. 53: min. 
ls to x35 min. the difference of 
Latitude ; | * 
90 1s Radius 90 deg. 
To 225 min. the diſtance failed, 


And 


So is the fine of the Rumb 53 
deg. 7 min. | 
To 189 min. the departure. 


Extend the - Compaſſes from 36 
(©, 53 Min. to I35 , the. ſame ex- 
mt will reach from 9go deg. to 225 
br the diſtance: failed ; — And 
mom 53 deg. 7 min. to-180 Min. 
we departure from your Meridian, 


186 "Uſes of the Lines is || ; 
Ex 


Probl. 3. ne ( 


The conrſe and departure being gion, on 
to find the diſtance failed and the on 
difference of Latituadc. TRAIL 


llo 

bg the courſe be N, W. 8 deg, 7 the ( 
min. Weſterly (or g3 deg. 7 min. ſin, 
from the Meridian) and the depar- 
ture from the Meridian 180 Min. 
and let the diſtance failed and tht 


at... he” 


l; difference of Latitude be required. 
4 ET. iq 
4 The proportion 1s, 
f j As the ſinc of the courſe 53 deg 
i J j y | min. : : 
$44 Is to thedeparture 180 Min. Fi! | 
\ | ; SO is Radius QO deegr. ar 


48 To 225 the diſtance ſaile& 
And 


So 1s the complement ofthe cour 
36deg. 53 min. 


t 
; 

& _ To 135 min. the difference OF 8 
| Latitude, 


Exten 
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Extend the Compaſſes from the 
neof 53 deg. 7 min. to 180 min, 
ne ſame extent will reach from the 
Wine of 90 deg. to 225 min. the dt- 
lance ſailed ; and the ſame extent 
to will reach from 36 deg. 53 min. 
Mite complement of the courj,to 135, 
Win, the ditterence of Latitude, 


, Probi. 4. 


ſailed, given , to find the courſe and 
apaviure from the Meridian. 


= \ Ship ſaiks between the North 
{\ and the Welt 22.5 Min. ſo long 
il ſhe hath altered her Latitude 
37 min. I demand what courle the 
Mp hath made, and alſo how f:r 
tc hath departed from her firlt Mc- 


'% 
md, 


The Proportion 1s, 


As the ſine of go deegr. | 
Is to 225 m, the dLitance __ 
(0) 


The difference of Latitude and diſtance 


pac an a 


a 
—_— — 


OI ROT", Ty r—_—_ 


00oom.+ OW 


* Ar 
=" 7 - 
I */ (EOS. 
Sh $ > ey 


388. Utes of the Lines in 
. SOIS I35 Min. the difference cf 
Latitude, 

To 36 deg. 53 min. the com- 
plement of the courſe. that the Ship 
failed, . 

And ' 
. ©O is the ſine of 53 deg. 7 min, 

Fo 180 min. the departure. 


Extend the: Comp. fles from 22 
min. to the ſine of go deg. rhe ſame 
Extent. will reach frum 135 min. t0 
36 deg.. 53 min. whoſe complement 
$3 deg. 7: min. 1s the. courſe, — 
And the fame extent alſo will reach 
from 53 deg. 7 min. to 180 min, 


the Ships departure from the firlt 
Meridian, 


NAVIGATION. *189 


'Probl. 4. 


The diſtance and departure given, to 
fud the courſe and difference of La» 


titude, 


Ti diſtance ſailed is'22.5 min. and 

the departure is 180 min. 1 de- 
mand the courſe and difference of 
the Latitude ; For which 


The proportion is, "Y 
As 225 the diſtance failed, | 
, (sto the ſine of -99 deg. 


S0is 180 the departure, 97 
To the ſine of 53 deg. 7 Mie 
, tne Ort, 
| And | 
Ko i* the line of 36 deg. F3 min. 
ne Complement of the Courle, 
To 135 min, the difference of 
4: Lith le, 
Extend the Compaſſes from 225 


\ he 
Wn, the | o deg- © 


"INNS" 


| —_———_—_—— —_— _p-— 
_ 
a _———_ - 1; <H0= nr , 
oa , = l - 
i 


whe _ je any def ety ths ny + j _—_ A. _ 
» wal wy > Re in FO IE aw * SE Ir EIS” ' Y RS oY I a 
, ey? $1.8 ak v7 i ere 7 pdt ths 
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, : _ _ 4 


dcaridagneaed 


yg , 


2995 Uſes of the Lines i * 
ſame extent will reach from 186 
min. the difference, to 53 deg, 7 
min. the courſe, which is N. W..8i 
deg. 7 min, Weſterly — And the 
fame exter;t will reach from 36 dey, 
53 min. the complement of the 
courſe, to 135 min, the dilferenc: 
of Latitude, 


Probl. F. 
The diffeeence of Latitude and depar- 


ture given , to find the courſe all 
dijtance. 


He difference of Latitude is 135 
min. and the departure is 159.,. 
min. the Rumb and Diſtance 1s Te; 
quired : 
The Proportion is, 

As 135 min. the difference of La 
titude, 
' Is to Radius (or Tangent of 4 
degr.) 
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& is 180 min. the diſtance, 
To the tangent of 53 deg. 7 


nin, the courſe. 
And 


So is the tangent of 45 deg. 
To 225 min. the diſtance failed, 


Extend the Compaſſes from 735 
in, the difference of Latitude , 

ne tangent of 45 deg. the ſame _ 
ent will reach trom 180 min, the 
iitance , to the xangent of 5 3 deg. 
7 min, or N, W, 8 dege 7 min, We- 
terly for the courſe. And 
ieſame extent alſo will reach from 
etangent of 45 deg. 19 225 Mills 
tance tailed, 
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INE of PROPORTION, 
OR, BY 


NUMBERS. 


Containing fl 


be Deſcription, and ſome Utes of | 
2 convenient Two-Foot 


Joyn Tt=-RULE: 


90" which 1s inſcribed divers LINs s$ 
indtSCALE s for ſeveral Uſes futa- 
bleco «|! ſorts of Artificers, or Work» | 
mzns occaſions, | 
ndalſ» by the \me Ru = to take the 
Herphts and Diſtances, and ro make 
the moſt uſual forts of 50 N-D1AL-s, 


— 


| by JOHN BROW N PAIN 


Ms tt AE TAI 


LONDON: 
Printed in the Year, 1676: 


INTRODUCTION. 


Aving formerly endeavoured , to 
promote the uſe of fo excellent 
a Line, as that of the Line of 
Numbers, and finding by a ſe- 


ries of experience of my felt and ©0- 
bers, that the greateſt difficulcy lies in 
leading thereof, and in the diſcovery 
0 the right Nun;ber of Places, in Nui- 
0.1cation or D:vition, 

T herefore to make this difficulry eaſte 
nd familiar , and certain for young be- 
t'nners, or better proficient> coming 
ſ:ddenly to the uſe thereof I have drawn 
is.Line to 8 Radiuſle;,or 8 R evo/urions 
tone Line of Numbers and added there- 


to a Line of Time and Money, ( ard \} 
aſter | 


after the ſame manner may any other pat 
ticular (11ng be added, according to a 
mans occalion) endeayouring thereb 
as much as may be, to make the Lin © 
ſpeak, as it were : Whoſe Application F®> 
ſhore is thus. 


The firit 1 at the bepinninp repreſen Is 
the 1 en Thouſandth part ot an Ing 
Fer or x; the (ſecond 1 isthe Thouſand: Jy 
pare of any thing ; the third 1 is thif* 

| Rundredth pirt 0! an 'nteger ; the fourtſÞ” 
I 1: the fenth part of any thing , a a 
the fitth x at the erd of the print is qy 
' Imteper or x of any thing; and next if _ 
this, above this Line of Numbers. is » 
Lineot Time, firted for Queſtions of IÞ 
tere!} ar 6 per Cemr, per Anni. : 'W 

And next (0 it , Under it 1s + Line (off. 
Money, x Pound or 20s. being Ini " 
ger , giving the intereſt of a 100 'k 


ior 2ny time by Infpet on, and of arſf 
other Sum by one operation for any tin 
whatſoever, | 

In the midd'e of the Whit Bianck be 
low this Line of Pence, is this printt 


1 
L} np! 


B O 


et 


(5) 


»cmat,-nd x at the end of the firſt Tine, 
0 be pitted ex:&tly on 1 on the begin- 


roof tle O:h vr Lines; then the tir{;. 


1 here, repr: ſents 1 «f any thing, a: 
3 Foot, 1inch, 1 Pound, Cc. the fe: 


ond 1 repretents 10 Integers, the thirc 
0 0 Integers . tne fourth 1 0... 
nefers, the fifth To oo oO Inte- 
5, Fc. And the ]16ures and Cuts Þc- 
ween every R:dins or 1 expretled is 
rucha>may be , and being fo Cut ard 


Þ !:cd together, you may read any Num- 


cr trom the 10co part of an Intege”, 
0 12:00 Irtegers , and 1 teing inthe 
idle, 15 convenient to extend to ny 
umbers under or over 1; and thereby 
1c1ons in Money or Tine are wrougih. 


Wi o0n as whole Numbers , and 2s eaſl:ly, 


5 by alittlepraRtice you ſhall find, and 


4 | any Cifficulty as to method of compu 


ton, ariſe by the other Lines, of 1 
2 R:Ciuſſes, by this of 8 you may be 


Ficlencly reſolved, 


Though I muit needs grart, that the 


Wrole Line works the Quettion more ex: 


B x actly, 


— 


"9 


Ads, ARG A 


TL 


T-.1."..1 


_ 


(6) 
#2'y , becauſe done to 8 times a preater 
Radius ; yer know that on a Circle of 4 
Foot i2meter , this may be a+ well done 
ro 8 or 10 Radiuſſes, as tro 1 Ridivsn 
a 2 HotRule, wich will alw:yes ap: 
proich tos Figures it truely ma 


La 
ce 
4 kJ 
_ 


my 
= 
iu |; hou you my hve reiiy pied 
4 
» 


61 4 Boa'd at the {io 0) the Prcegr al 
»y. 


4/i6l 1n ho Great AMiniries Lot 


f, fret Toneh of the ules of thiſe Lines at 
a (itt: 'e Direion fer TIE that are nt 
4 -1nainted with them 


Firſt for Multiplication, 

He 4 vpper Radiuſſes being un 
d-r or les then x, bui'g co 
from the 4 low: _ Sruſſes 
more then x, and the ſtrok 

of r at the end of the Radiuſſ.s unde! 
being paſted ex1Rly on the 1, atth 

ginning end of the 4 Radn: aſf:s., a 
buveor morethen x , ( or if theſe Prin! 

a”* too (mall , you may have them mace 


ot any len: 0 ) then in Multiplicat.on 
aly, ayes the Rule is thus , Th 


(7) 


The extent from 1 in the middle , a0 

ny number over or under x being the 
* uplierz the fame extent ſhall reac 
rom the Mu't plicand, beirg laid ' 
meway to the Product, 


[ * | FENG | iv 
1 Es:mple, Let cog be multiplied by 
14's (ie extent irom 1. to. oF ſhall reach), 

\Þ-0m .oog to 122F, the ProduR deing 


ut 1 Quirier and leis then I. 
| i n, 10 muitiply 1,79 by 2:5,50 
- ex cot! ro oo E402 179 bei: ; laid K- 
ſim? wiy from 206,50 gives 3 69," 
the Rl! ſhe We :h you certainly th=t 279 
the preate'?t Integer though you cinnot 
lee all the other Fra&tions, Jet this inſures 
whe the Numbers of p! ICE of Integers, 
d the multip olier and multipi! cand | 'Y 
in apt 07 "M4 gbr number of Figures as 
derWards in, u! ng the ditoble linen the 
ave manner tor any other Mulcplication 
vb:tfoever, 


Divi/ion, the Rul- tr alwadnes thus, 


- 
{ He extent from the Diviſor to I 
retches the Cime way from ihe Di- 
B 4 vidend 


(0) 
erd ro the Quotient; Eramcle, In 
-m:} whole Number and FraRion. [n 
5 oo parts, how m:nv Stone 144, 
Stone ? 1lie c x:ent tom I 4 to; 
7 lad the frme way, fro : 
gi << 8 ltone and, 082 parts, then the f Im 
extert aid ihe contrary way (rom 
Gives 110, and ! the remainder 1 pv! 
we' "ft under 1.10, 1 locs. 


Is the Relic: 4 T hreeth: Ateih:d 
alwayes bf 


He extent (rom ihel ict to tlie 5e- 
cond , reaches the ſame w.y iron 

the Third tothe Tourth., 
OR, }t 3 Ounces and | of Si'k 
[t 4 4, what co{t x7 Ounces 3 , the 


extent from 3 *' to3s 44.inthe Mo- 

wy ine, ſhill reach the lame way from 

; fourths, to 16,s, and 1.4.3 f. on 
Money I. ne, Aagi''n, 

w lie Interet of ro001 be l. in : 265 

diyes, what (hall the Intercit of 20 L be 

in 40 dayes? lhe extent from 1co ts 


49 


(9) 
42 dayes on the line of time, rex :-« 
tfrom2ol. toz 5. 7d, 2 f, onthe mor-y 
line : Or you might have counted thus, 
Jut againſt 40 dayes on the line of tin, 
00 the money line, is 13,,24. tie 
Intereſt of 100 l. 11 40 dayes, the as 
Iool, tOl3s.2 d, ſylS201.t025 7 4. 
2 }. as betore. 

The Back Rule of Three may alwayes 
be ref -[lved by the Dire Rule, by a due i 
underitinding and righr ſtating the Que + 
tion, alſv the Double and Comfound 
Rule at two operations, or by pre- 
paring the Numbers, which is cnely ihe 
Dire Rule twice or thrice repeated, ac- 
cording tO the nature of the Que!.1on R 
Which cannot be expreſlcd now but by 
miny words, too long for this plaie; 
therefore for this matter , I refer you to 
Page 132 of the Triangular Quadrant, 
or to Mr. Ker/eys Arithmetick Page 77. 


Bs 


C907 


For the extralti ng of the Square av «Os | 
ror; , the Rulens  alw tes ehus by th 
L 1ne of g R aa! jets 


ii HeTirſt, Of one or two mean pro- 
 rortons, ( Geometrical! ; between 
x 3nd the number piven ts alw2yes the 
Square Or Cube-reort, 


Examnle x , For the Square-root 1 
two ex3mples, 


Bs &Q. © © ou ww a MED © 


"K Woat is the Square-root 01 126, 
ws 1 who'e Number and a | ractio -? 
ihe erat midgdl: berween x1 ard 126,fſf 1 


a wilbeatiz,>s the $quare-root re- ff £ 
a es tf : 

QUIrEG. ] 

} 

2. Vhitisthe Tquare- rootot ,oe27 i 


a Ir :Qion? Theenx Wnltle berwees 4 
>525 2 number |f{-r thanz1, 8Þ 
22.3 13% Sure root required, 


(11) 


Secondly , For the Cabick ro07 ala t9es 
tas, 


"x mvYer , What 15 the Cubick root 
ol 1275.63 te fir} of two Geometri- 
c| mein progoriots between x1 and 
1275.63 is at 10,c8o , the Cubick 
row be'ng tound by dividing the tpace 
0n ihe Line of Numbers { in 8 Radt- 
uſſ:s) between x and 1275,623 into three 
equalpar:s exactly , and che firit beyond 
I 1s :0,848 the Cube-root re.,u red. 


2. Apiin, The Cube-rootot ,coog3 
1 number |\ſer then 1,15 ,0175, for the 
ft of two mean proporitonzls b-twen 
1ird ,coogy ie at ,0175 , found by di- 
ding the diftance becween x and ,oc 253 
Into three equ11] parts,counting ani aling 
the fic{& propor::onsl rom 1 COWAre che 
umber propounded, ; 

Ihe Uſe 3nd Application of the <qure 
ind Cube-raot , is to work propor 100519 


Superfcies or Sohd:,as in pages 197. 07 
A i 


Mo ne thy gt 2 Ee 


ire vp 


a 
” -— 


(12) 
t-9,110, and in page 116,117, 118, 
XIi9 120, 122; and 335,236, 337 of the 
Triangular Quadrant, in brict as a taſte 


Tf a fathom of Rope of 6 inches compaſ; 
weigh 6 polilnd one exghth , what ſhall 
«4 fathom of Ripe of 12 inches compaſi 


4 
FT ry e 


anelg 


The extent from 6to 12 being twice 
repeated iromG,125 ſhallre:chto 24.50 
the we gat of a fathom ob iiope of 12 
anches © Hour. 

On the contrary, I he Arezs or $quare 
Stvento find the lides, 
Example is, If the content of a quar- 


ry of 125. beo,1, and the content of a - 


quarry cf 125. 00,832, divide the ſpace 
between o,1 and co,$:2 into two C- 
qual pirts, then that extent laid the ſame 
WAay fium 6 the length of ſquare 19 5, 
Mill.reach to 5,47 the lenprh of ſquare 
I21.an. from 4 ny breid:ih of [t1u47es 
Lp 5.0 4 25 the brezg T1 f {nQaire 1.2 

; EX» 


(13) 

Example again for Solids, If an Tron 
Ballet 6 Inches 1iameter. weigh 20pound 
what ſhall a tuiler of 8 Inches Di merer 
weigh? Theextent from 6to 8ſhill roach 
t three repea ings from 3o to 71 on? 
third , on the contrary one third port of 
te extent on the numbers from. 7 1 one 
third ro 20, ſill reach from 8.to 6 rhe 
Dimecers of the Shot; and ſo for any 0- 
wer the like, 

Bur note , That the trebble and (gle 
Line is quicker and eaſier, and ſaves the 
'". uble of dividing into two or three 
itts; for the extent from 6108 0» the 
.ngle Line , reaches from 30 tO 71 one 
"7rd on the trebble line, and the con- 
ry, 

Taſily, For ſimple Intereſt, by the !:ne 
i Time and Money. 
Count the Time on the live of Time 
"m a diy to roo year , and juſt ag115 
'0n the Money line, is bhe interelt 
22 {, tor that time, and for any oth: 
im thus , 


(14) 

T he extent from 100 on tho Numb 
to th: rime conmed ion the line rim 
(ff ranch efe 11m f..>9 the ſur & 
Ni" 7 projo .ndcd to yt ilitiiicile 
th: in. mc, 


-y1mole, Theeztent from 100 cour: 
ed 1:1 che Numb-rs to 6 1, counc d 6n 1:4 
mMOrey line, \h.il re:ch che ſame vil 
fr0:: 30 counted on the Numbers to [ 
{. 16 s, the intereſt due for 30! in 1 
moaihs time: 


Br for this matrer there i- enoug") 11 
the f[lowing diſcourſe an! the work 
1s belt done by the larger lines, bur 0 
ſee ths erue Number of Places, and let 
the increaſe , and the decreife of Geo: 
metrical porporton , the line of 8 0t 
mor” Radiufſ-s will prove an excellent 
he!r :0 Learn. rs, f r whoſs (;ke it1sher: 
micrted, 


T HE 


(15) 
THE 
ESCRIPFTION: 


Ot THE 
OYnt Ralc 


The lines os this Rule, oy the lines mate 
Ww part 07 1n the while may bevarien ac- 
Crag to any max's Particular uſe ov 
welinatiy in ſ me pars thryef. yt a 
a criptios wu fÞ be of ſome thirg, ihat | 
which my preſent thoughts calls moſt | 
COnVenL nt is as followeth, | 


l irit, next to inches in $ parts for 
en: foot is annexed the foor meas 
ſure for ready Kedwition and 4l- 

{o for AMenfſarati '” : 
2. Next the 0+ her part is ſet the price HP37 
* Hy F" of n rick werb vt ny Vajue per 1 Y, 1 
24 11] the naturcOo; a SCale. \F 


(16 ) 

2. Then onthe ſame flit-Fde,xs ling 
on a Sefor drawn from © cent'y, i 4 (cy) 
t2 30, and every integer partcd 1ato 1: 
parts to repreſent mches. or every 1h 
minute,ever' Integer being a model, 

4, Next t9this 1s 4nocher icale of th 
jame lengih divided into 40 incegers q 
ſcer, 

5. Next to, or as neer as my bet 
the 30 ſc les onth head lep, 1: added i 
line off Nataral Sines,but Figured as the 
line of Chords to 180 degrees, t@ meaſure 
any Angle readily; co which 1s added 
a line of Tarxgenis in pricks to 63,36, 
for ſzveral uſes, | 

6. On the inner line of the 30 ſcale 
are fee points to divide a Circle int 
20 Or more or any number of p:rts. 

7. On the edpe of the Rule is ſet tht 
I:or of Nambers,ts which is added the ce 
Cc: 114! Fractions of a pound fterlirg, tt 
inches 1n a feotto 12 foor, and ſever! 
p*1nts for ſeveral uſes more than forme! 
'y have been thought on. 

©, On the inſide is ſet the ordins!) 

11nc 


(17) 


ines of 7 mb and B ard me: ſure, 

0, On the other flit fide 1s fer the 
ines proper to a CUrarant, * 

As the 4: 1re.s, the Ine of Dade, 


* | NT 
PP» (0 $4) MI 


} 
, 


dives of the 1eer, 
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19 Cntithz other is feta {tne | /.neg, 
or equal Parts, a line 6f Natgzral frnes 


Wo find the h:arand Atzimah cenerally, 


2nd a line of fines tor a perpetual { att- 
mae, asthe ſever1l names manifelt. 

It. Onthe ſpare place is fellthe ſcales 
for Diameter, Circumference and Sqnare 
taual ard wcribed ;, or a Tide-table Of 


$24 hours, and the Afocrs age, Or 1} 


thing elſe thouphe convenient, the u'es 
of all which are bere briefly and plain'y 
Glivered, 


(18) 
Ule I. 


Of Taches and Foot meaſure, 


Thr wſe of Inches, ani Foot meaſure # 
'» takin7 of Dimenſsms, is here mea 
"fr: Redutun by tho'e Lines from 19 
is 12 4nd the Contrary, is obvious to eos 
ry conſtaerate oo/erver, 


© 4 a9 6is half 22,f0 5015 half ro), 
25d con:equently 3 foor 7 inches 
and 7 cights to be reduced todecimi's,it 
will b-, 3. 65G ; for jult againlt 7 inches 
and 7 is » aghe Line of Foot meaſure 656, 
the 65 1s expreſſed and the lait 6 cftim 
red 
And on the contrary, if 3 foot and 
46 pits were to be reduces to inches 
and eight parts, look for 46 on the line 
of foor meaſure, and jult aprinſt it on 
the Inches, is 5 inches and * the anſwer, 
ic ſime holds in money or any thing, 
whicrethe integer is parted into 1 2parts, 
| 24 


$12 rence in a ſhillivg, or 12 dozen in 
orcce, or the: like, 


— v—_— CT CC En ee I —— — —_— OO OR 


Lie FL 


T'e price of 1 of any Commoaity g£1ven, 
to firg the pice of 100» 


_—_ OO __ _—_— 


nS' 


Ir}, for any rate under 1co ſhillinge 

or 51, per 10, count thus, 

Coune the ſhillings per 100 on foot 
meaſure, and right againſt it on the 1n- 
chez is the price of one in pence and 
arthings 

Example, Ar 48 ſhillings per 100 what 
vin? 

deek f. r 48 ſhillings on foot meaſure 
nd rigfne againſt jt on inches is F 4. 3 
tings, the Anſwer required. 

On the comrary at 7 4 tor one coun 
ed at 7 inches on foot meaſure 15 58 
| 34 theptice of loo. — 

' In this counting every inch is 1 penny, 
1 but if the ſum bc between 5 /. and 7o /- 


per 


me IT'S a. 


4 4nd it the ſum beabovye lo,1ds 1s, ' Ore, 
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pry 100, thin £all- 10 on the foot merſiÞ'lf 
fore 1 1, and cver. half inch 1 penny. 
Exauwple, At 7/. 8s. per 1500 countel 
2c "4 in Feotme'i:re, on the inches 
1: 4 3 farthing- bY coubltinos tte Irchs 
or counting every h-If 1nch $4: a penay, 
Ag1n,on the co trar , at 154. tort 
being counted at O nc es,71Pi1T 'GJ nitit 
on foot meaſure, 15 7/. los, er ico, 
But if the ſum be above 107. fer 100 
or (quare, then this is che b{it way Po1- 
bie be 20s. of pounds, an4 ti & furs call 
ſh +1ngs do: ble alio the units of pounds, 


and the remainder call ro gs. of ſb/llingy, 


to which add che rem-invg ſhillings and Þ 
pence if any be, and ſeck it on the line + 
of foot meaſure, and jul againt it on | 


the inches is the remaining pence, and F: 
8 parts of a penny required : Exarple, 
At 721. 155. 104. per ſquare of 1c0, 
what comes 1 foot (orone) to in mo- 
ney 2 p 
Firſt double 7 the tens of pounds ard 

tis 47. then the two pounds counted 


as 


2 


102,0f ſhillings is 40 x. and the 15 
ver makes 55.8- and 10d. which 55 v4. 
nd 104 ſought «n foot meaſure on the 
chesis 6 4 2 'arthings, and 3 quarters 
fa farching, inall Iqs. Gd. 2 f. ? the 
1& price 0f 1 ſoot (or 1) at 721, 15-7. 
2 d. per ſquare or 100, 

Again Onthe contrary, the price of 
,or 1 too: b.:ng given, to tind the price 
{ 120 ora fqn re, 

Hilve h-(hil ing ,and reduce the pence 
nd farth ps to: decimals by the foot 
eajure,and then halve tht alſo,and tac 
um 1 the anſwer. 

Exam, le,at 95. 9 4.2 f. | per foot what 
ones aſqure to - 

The half of 9 is 4 for qo! and ca”- 
'1. Thengd. 2f. ' fir: hirg reduced 
4 toor me {ire '$ neer 8o +0 which -d- 
ng 100 for the ] cerryed, m+Kes 180, 
role halt 1% go, tor 9) [. in «li 491, PE 
Uire, the exat A: lwer rev red, 
Or count thus, For every ſhi'ling per 
vot count fo many hundr: 0s, then the 
ace any! tarchings being reduced to de- 

cimals, 
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(22) 
'cimals by foot meaſure, add to the hi 
Cres, and the half of hat ſun is1 
price of x ſquare, or :00 beef 
talved after the way of bringing of tihn 


t10gs tro pounds in this manner, Y 
Exam le, at 15 s. 64. 2f per {vhs 
what comes 100 to ? es 
Firſt, for 15 s. ſet down -— 1572 
Then 64d 2 f. reduced by foot Þ ! 
meaſure 15 ——— — IJ ——Þ-. 
The ſum added is _ 15h 
The half is 71. 145. wn No 
exaQ price of a ſquare 77 "ng 
n 

_ i f 
Uſe 11T. a 


7 o find the exall price ef 1 foot of Bright 
work at any price | CC Roa 272 fort 
being 4 Rod . W the Contrary, havs 
the true price of one feet, to find! 
price of a Rod. 


CNN the other half of the Rul-, */ 


from 12 inches co 24 next oy 
Cc . 


h 


de! 
"0 


* { 


15! 


{14 


Bri 


oct 
476 


(23) 
Yes, is ſet a ſcale of rqual parts fo 19 
1 ., neer 24 inches, whole uſc t £i.us, 
At 44 per foot of brick-work - whac 
pmes 272 foot to? 
Seek 4 pence which is at the 4 on 
is ſcale, and juſt againſt it on the in- 
es1:4/, 11s, the priceot a Rod, or 
72 f |, Note inthis account every inch 
t pound, and every 8th part is 30d or 
5, 64, 
Apain,a' gl. 2s. 64. per Rod, what 
omes 1 foor to? Juſt «gainſt 5 inches 
nd ; counted in the inches, on the line 
nnexed 54d. 2 f, the exact price of 
| foot ofBrick-work, When the price 
k above 12 pound per Rod, then call 6/7. 
2/.ard5 d. 1 f againſt itiod, 2 f. and 
0u ſhall be reſolycd to 24/. per Rod 


(24) 
We IV. 
By the Line of Numbers and line of Pim 


annexed to work the former oY any 0144 
gu'ſtion tn the Rule of Three or 1 


{ IC E's 


T. 
At any price per 100 What ceft 1? 


1.þ OR any price p'y 100 urder 2 

co nt thu., ſecs the price in tl 
lin® of p=nce, and that is the exata 
fwer to the Queſtion, 

Example, At 39. per 100 the priced 
1 is ,5,, partof a penny into a hundrei 
parts, 

Again, 8t 12 d. per hundred found 
12 d On the line of penc*, the Anſwer! 
12,1-0 Parfs of one penny, bcing cet 
half a. farthing. 

2, Forary price per hundred betwee 
2.5. and1ol. perx hundred, count thu 
| Count 1 at the beginni''g for 2 5. 
in the middle for 1/7, and 10 at the « 

| 


[4 


(25) 
rro1, Example, at 16s. 8d. per hun- 
ed what col! 1 ? | 
Note, if 1 at the beginning be 2 5. and 
in the middle 20 5. then 1G g. is at 8 


Mecr the middle 1 and the 8 4, count 4. 


elve parts forward on the line of 
lumbers: then jutt againſt ic, on the 
nepf pence is 24, the true anſwer rc. 
uired, | 

Again, at 2/1, os, per 100 Is 64, 
or 1, 

3. from 10/4. to1ocool. per 100, 
ount thus, count the tens of pounds in 
he tirlt parc of the line of Numb: rs, and 
louble it for ſo many ſhillings, and that 
s the anſwer in ſhillings. 

T hen count che unites of pounds and 


| ſhillings and pence more on the line of 


Numbers, and right againſt it on the linc 
of pence is the pence and farthings. more 
0 be added eo the ſhillings firſt faund 
our. Example, 

At 721. 108. 6d. per [quare, What 
comes 1 foot to? 


Firſt, 7 the tens of pounds doubled 
C 1s 


26 
1s 145.the anſwer in ſhilliogs,then 25 if 


the decimal ot 2 [. 10 5. 6d over loup 8d 
on the | ne of Numbers; ju apaici} F 
on the line of pence i; 6 d. ©, /. 1 aw 3 
in alli14s. 64. © f, | the exact anſyn wo 
and price of 1 foot at 72 /. 10 5.64 pe o 
ſquare. - 

Again, at 3251. pir ſquare, what © or 
T foot ? ſq 


Firlt, the doub'e of 32 the tens 
pounds is 64 s, then juſt apunſt 5 wi] c, 
pound over ſought on Nunibers 15 ju! 
I24, in all 65s. per foot at 325 /. pet | 
b Colo 3 

I. On the centrar), the price of one full , 
being given to find the price of a [quart 
or 100 foct. 

Example, at 18s. 7d. 2f. pir fo. 
What Comes a / quare to* 

Firſt, ſeek for 18s. which is at g 01 
the firſt part of the line of Numbers, and 
that 9 then ſtands for go /. 

Thenthe odd 7 d. 2 f. ſought out on 
the line of pence on the numbers, right 
*ganſt it is 32,25 or 34. 22.6 4, ind" 

| 93 


(27) 


120.112 7. 6 4. perf uareqthe exit an- 

Ny } 

"EYiver, 

| Arain, at 7. 53. per foot, what Cf 
109* 


In 7 /. is 140 5, to whichadding 2 
Cyphers makes 14990 F, or 700d. then 
adding ewo Cypbersto F 5. make 509 5» 
or25 4. in all 725 /. the price ot one 
ſqureat 71, 5 x. per foot, a; 

2, For all Rates under '2 s. per foot, 
ſeek the price in the Line of Pence, and 
nthe numbers juſt over is the price of 
the ſquare required. 

Example, At 18 4. per foot, the price 
of the ſquare or 100 foot is 7 7. 10 #. 

Nete, Theſe pence and farthings read 
00 the line of Numbers, are only the De- 
mils of thoſe pence and farthings, 1 4. 
deingche Integer, whici yo! mu!t con- 
ceive to he a Radius or Revolution fur- 
ther beyond 10 at the end ; thus the 
Decimal of 4 d. 2 f. is 0,01875 + 


x The Decimal of 3 half pence is 
ni ©,00625, 
The Decimal of 3s 64. i$0,175- 
3 
C3 ut 


—_ 


+ 4 
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Uie V. bu 

le 

The uſe of the Line of Numbers in - 
ſeverdl Rules, as Multiplication, 

Diviſion, Reduction, Iliules o: J 1; 

Three, OF» q 

( 


T. Multiplication by the Line of Nuit. 
bers. 


T is ſappoſed, that the way of rer- 

ding the Line is well known already, 

not, conſult the Carpenters Rule, or 
the firſt Chapter of the Triangular Qua- 
drant: inbrief thus, if 1 at the begin- 
ing be called x Integer, then x in the 
middle is xo Integers, and 10 at the 
end is 100 Intepers, and the cuts bt: 
twen the Decimy, Centeilimal and Mi- 
teſſimil parcs berweea, as the room will 
allow. 

In Multiplication x is alwayes the 
firſt term, the Maltiplicator ( or Multi- 
pl:cand 


» 


(29) | 
rhe-nd che ſccond,ie matters not which, | (| 
bu: a 0{t properly the Mul iplicator) the | YG 
ſecord. the Nlultipiicand the third, and 
the Product the tourth. * 

The Opcration aiwayes thus, 

Tt.e extent from 1 tothe Vultipic!- 
tor teins Jaid the ſame way Irom the 
pu!:ipicand ſh:!!r.ach tro the Pro. 
6Q, 

Exarupie, Let 125 be multiplied by 
75, theextentfrom1to 75 being laid © |! 
te fare way from 125 will reach to - 
9375. | | 
Thus for any other ſum, but note 
that to 4 Figures is as many as You can 
lee on moſt Lines of Numters, 

But to know the certain Number of 
Figures, there is for the moſt part as 
many in the ProduR as in the Multipli- 
c:tor and Multipl.cand beth added ; 
and ſometimes 1 leſs, which is, when 
the fir!t Fipures of the Product are grea- 
ter, then the two firſt Figures of che 
d'ultiplicator, or Multiplicand. 

2. Notealſo, when the Product con- 

'$ 3 (ilts | it 
Cul 
\\ 
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(30) 
liſts of more than 4 figures, to juſtife 
the laſt, uſe this help; ſet down th: 
Nombers as if you would multiply ithy 
the P.n, then with Inke or Chavlk + 
ginto multiply the Numbers as in the 
Example, ſuppoſe I were to multip; 
168 by 249- 

T hen by the firſt note 1 know 1 mu! 
have 5 or 6 figures in the Produe. 

Then to juſtifie the two or three [al 


figures the Number; 
a; $- being ſet Cown, 
5 begin to multi; ly, 

ſaying, 8 times 9 |! 

TEES 72, ſet down 2 and 

1474 carry 7; agin, 8 

FS 22 times 4 is 32 and 7 
832 15 39. 


Again, 6 times 9 is 54, ſer dow? 4, 
and carry F, G6 times 4 is 24 and o 1! 
29, | 
Laftly, if you will, onceg is 9, then 
thoſe three firit Figures added are 832. 

Then the extent from x to 168 being 


laid 


(37) 
lai! the ſame way from 2.49, gives 41$ © | 
rlzi.ly, and the 32 is juſtified by the - 
ſecond note and number of figures , 
rig, Fand not 6, is becauſe in 41832 
the ProduRt 41 is more than 24,0r 16, 
the two firſt Figures of the mulciplica* 
tor, or multiplicand , by well heeding, 
1nd frequent praRice this will be rea- 
y to ary ordinary capacity. - _—_ 

3. In Multiplication of whole Nume | M2 
bers, and Fractions, or Fractions only; | W# 
It 18all one by the line of Numbers as 
whole Numbers, and for the FraQtion 
0! a Pound Seeyling, or the Pence ina {(# 
Shilling,” or the Inches in a Foor, they | 
are expreſt in Pricks -as much as needs, 
28 you will fully ſee in Rules of Pra- 
dice, 

4 Note, That as Multiplication of 
Integers do increaſe, fo Multiplication 
of Fractions do decreaſe and become 
les then x, for once x is but one ; there- 
fore leſs than x mulciplyed by lefs then 
I muſt needs te leſs thent.. 


Ca Of A 


( 32.) 
Uſ: VI: 
Of Prvifron, 


z,jN Divificn the Diviſor is alwayes 

the firlt term, and 1 the ſecond; 
the Dividend the third, the Quotient the 
_ Example, let 523 be divided 

Wo : 

Fa The extent from 17 to 1 hal 
reach the ſame way from 523 to 30, ard 
764,0f 1009 the true Quotient and De- 
cima] Fraction required, which Decimal 
Fra:tion it you would reduce to the 
Vulgir Fraction found by the Pen, then 
lay the ſame extent of the Compaſſes 
the contrary wy, from the Decimal 
Fraction lalt fourdand it pives 13,17 
the remainder {ound by the Pen. 
 Forfirſt the extent from 17 to 1, laid 
the ſime way from,523, gives 3 for 
Intepers,in the Quotient,and 764 more, 
as a Decimal Fraction. | 

Laſtly, 


| (33/ 

[aiily, the ſame extent laid the con- 
raty way from 764 the decimal FraQti- 
on gives 13 the Numerator of 17 the 
y.gar Fraction found by the Pen. 

3, If you divide Mixt. Numbers, viz. 
integ rs and Fractions, by Integers ard 
Fra&ions, or divide leſſer Numbers b/ 
greater, 1$ as ealze by the Line as Inte- 
gers onlv ; eſpecially, uſing the line of 
8 Radiuſſes, which doth inſuse you of 
the number cf places. 

ned Example, j | 

Let 1775. 6d, be divided by 7,5, 8s *: 
among 7 Men and a Boy, counting the 
Boy half pay. 

The extent from 7,5 tor, laid the 
lime way from 17,5, ſhill rezch to 
2,333 each mans ſhare, the halt of 
2,333, viz, 1, 1666 being the Boyes 
ſhire; for it 2,333 be multzplyed by 
7, the ProduR 1s 16,333 to which 
ding 1,166 the ſum total is near 
17,5. 

4. Or by the Line of Pence and Far- 


things thus, with the Line. of Numbers 
C c 1 24 


( 22.) 


Uſ: VI; 


Of Drvifon. 


_ —— 


1,jN Divificn the Diviſor is always 

the firſt term, and 1 the ſecond; Þ 
the Dividend the third, the Quotientthe 
fourth; Example, let 523 be divided 
y 17, 

2. The extent from 17 to 1 fhil 
reach the ſame way from 522 to 30, and 
764,0f 1000 the true Quotient and De- 
' cima] Fraction required, which Decimal 
| Fraction it you would reduce to the 
 Vulgir Fraction found by the Pen, then 
{ * lay the ſame extent of the Compiſle 
+} ©! the contrary wy, from the Decimal 
Fraction lalt fourd and it pives 13,17 
Al} the remainder {ound by the Pen, 
|  Forfirftthe extent from 17 to 1, laid 
14: the ſime way from.523, gives 36 for 
Intepers,in the Quotient,and 764 more, 
as a Decima! Fraction, 

Laſtly, 


(33/ 
[aiily, the ſame extent laid the con- 
| traty way from 76. the decimal FraQi- 
{ on gives 13 the Numerator of 17 the 
y.lpac Fraction found by the Pen. 
| 2, If youdivide Mixt Numbers, viz. 
| Intep'rs and Fractions, by Integers ard 
Fra&ions, or divide leſſer Numbers b/ 
greater, is as ealie by the Line as Inte- 
gers only ; eſpecially, uſing the line of 
{ 8Radiuſſes, which doth infuse you of 
the number cf places. 

| Exarple, 

Let 17s. G64. be divided by 7,5, 8s 
among 7 Men and a Boy, counting the 
Boy hilf pay. 

The extent from 7,5 to x, laid the 
lame way from 17,5, ſhill rezch to 
2,333 each mans ſhare, the halt of 
2,333, viz, 1, 1666 deing the Boyes 
ſhare, for it 2,333 be mulcplyed by 
7, the Produc is 16,333 to which 
ad.ing 1,166 the ſum total is near 
17,5. | 
4. Or by the Line of Pence and Far- 
ltinps thus, with the Line of Numbers 

Ce T i 


(43) 7 
Tag extent from 7,5 on the Number 
to I, ſhallreachfrom 17s. 64 to 2; 
4 d. exch man's ſhare, the half ot whic! 
viz I ?, 2 d, is the Boyes ſhare, 

Example, Of a leſſer Number to þ: 
divided by a preatcr. It 21, 6 x, 104. 
is to be divided among 5 2 men, and to 
allow one eighth part for che Clerk, hou 
much is each mans ſhare ? 

T he exrent from 52 one 8th. to1 
rounted on the Line of Numbers, ſhal 
reach from 2/. 6.34, 10d counted 0n 
the Numbers, to 10 4. 3 farthings, the 
anſwer on ti e Line of Pence. 

5. he rumber of Figures in any Quo. 
cient, is as many as the figures of ihe 
Dividend excecd the figures of the Di- 
viſor, and one more, when the firſt h- 
gu-e ofthe Dividend is greater (han the 
Art of the Diviſor. 


#.£ ad 


ber 

2; yl *; 

rr Lie VII. 

) be Of Redufiion., 
0 4, 


He general Rule is, As one Deno«- 
' minator to the other Denomina- 
tor; ſo ts one Numerator to the other 2 


o1Þ Framp!e, Toreduce Ounces to a De- 
hall cimil FraRion, as 16 to 1000 fo is 12. 
on | Ounces to 750, the Decimal FraRtion - 
the Y Tequires. 


But Inches and Deicmalls, Ponnds and . f 


10. | Decimals are reduced by the Lines of 38 
he 8 Inches and Foot Meaſure, and by the + {Fa 
Ji Line of Numbers, and Line of Pence '!} 
hf byinſp:Rion only ; fer if. 1ou- would © || [if 


bavea Decimal for 15 s. 6d. read thus, _ '/{ 
157. 1675, and juſt againit 6d, inthe © | FP 
Line of P.nce onthe Line of Numbers [| 4 

's 025, inall 95,25, Andon the con= Io 
ary, 7 doubt i£ I 4.4+ and F the nexe 197 
fgure, the halt o! 1 in the lixed, place - oh 


$1 y, and 2Fa carter of 27, Vike 0,1 T9000 
is. S588 


( 36) 
Is 64. the ready ReduRion require 


Uie VIII. 
To find the Square R oot 


a Number, being a Geome- 
trical mean P roportion br 
tween it and 1. 


ir, FfIrſt conſider, whether the Numb:r 

"  Conliits of even or odd Places, 22, 
of 2, 4, 6, or 8 places, or 1,3,5- Ot 7 
Places, 

2. Itis convenient to ſet the rumbet 
d wni1 Ink or Chalk, and Poitt it, 
a» 14 the Examp'e, to find the true 
number of Phces in the Root ; for look 
how many Points, ſo many places inthe 
Roor. 

2. When the N:mber of places are 
even,” thenthe Unite or x is counted at 
the rightend,, when 10 is uſually ft, 
and che Number and Roo: read tone 

the 


*- 
» 


9) == 


the left hand. Bur when the number RY 


of Figures or Places be odd, then the 
Unite is to be accounted at 1 on the 
let end, and the Rove and Number 
counted forward toward the right 
hand. 

Example, To find the Square Root 
of. theſe two Numbers, viz, *4<4 and 
17424, firſt Point them as in the Exam. 
ple, ar the firſt, third and fiſth place, 
being read from the Unite or right hand, 
then firſt for 8464 conliſting of even 
Places, the exaRt middle, between 10 
at the right end, and $464 countedleſt- 
ward, wit! be found at 92 the Square 
Root, and becauſe the Number is Poin- 
ted with two Points, it conliſts of two 
flaces of Integers. 

Apain, for 174:4 a number of odd 
Places and three Points, the left hand 
vr middle x is the Unite, and the Root 
and Number counted toward 10 for-. 
ward. 
| The exaRt middle between 7 and 


[| 1 
1744 , read as neer as you can,withe i 


= SP 
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att32, of 2 places, becauſe the Nun. 
ber had 3 Points, 

Theſe Rul:s are as to the Integers, the 
Frations ar2 Decimials. 


Lie IX. 
Of the Cub? Roa, 


7 he Cube Rot is the firſt of t'vo mean 
Proportions Geometrical between 1 
and the Number given found thus, 


I. j-Irſt ſet ,he Number down and 

pornt it at the firſt, the fourth, 
the ſeventh, and enth Place count'ng 
from the Urite or Right band toward 
the Lefe. 1nd note, how many Points, 
ſo man Figures in the Root. . 

2, When the Point falls on the laſt 
Figure, chenche Middle.x, or Left band 
x.$Teliiite, and the Root and Cube 
counted furmard toward to, 

- 2, Viheo 


s, the 


$3 
3. When the point falls on the laſt 


' but one, then the Unite mey be 3t ci- 
| ther end , asat 1 at the beginning , or 
| left end, or at lo at the right end , 


but the Cube wi'l be in a Ra-1vs and 
more beyond 1 ei her forward or b-ck. 


| wards, ſo that to wok it, the numbers 
mult be here refeated as is uſual. 


4, But when the Point falls on the 
laſt Figure but two, then x0 at the right 
end is the Unite , and the Root £quare 
and Cube is found all backward, in the 
{ime Radius, viz, between 10 and the 
middle 1. 

Example, in theſe three Numfters, 

1. Athird part between x and 5332 
5 18 the Cube Root required, found 
detween 1 and 10, 

2. A third part between 1 and *:* 58 
is at3: the Cube Root tound inthe lame 
Radius beyond 1 forward, or behind 
10 backward, but the number is cOune 
ed in a Radins beyond 1 forward, OF 
dehind xo backward, 

3. e third you between 10 and 
474522, 


- 


| (49) 
474522is at 78, between to and1 
middle 1 backwards. 


he t 
0 01 
ON, 
A POE | 0! 


Uſe Xx: | 
Of the Rule of Three. 


T* Queſtions of the Rule of Three, 
the chief difficulty is in ſtating and 
underſtanding the Queſtion, to Metho- 
diſe it well; as thus, to find out the 
firſt, ſecond, and third Terms ; which 
may be done thus, 

I. In a!l Queſtions of the Rule 0f 
Three, three Terms are given anda 4h), 
demanded : ofthe three given Terms, 
evo are of ſuppoſition and one of de- 
mand or enquiry, being alwayes tc 
third Term, 

2. Of the three Terms, two are of 
one Denominatton,.and one of another; 
(or are made fo by KeduQion ) 
3+ Alwayes the Term of Demancl 
the 


# 
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he third Term, { in Direct Proportion ) 
oone of the other Terms of Suppoſiti- 
01,412, thit 0 the ſame Denominatt- 
0n With che third Term , is the firlt 
Term ; then the ofher left mu? needs 
b: the ſecond, the anſwer to the De- 
mand the fourth Term. | 

4. This being premiſed. the General 
Rale by the Line of Numbers is, 

The extent of a p1ir of Compaſſes 
fromthe fir;t Term to the ſecond, coun- 
ted 0n a Line of Numbers, ſhall reach 
the ame wy, on the ſame Line of Num- 
bers, from the third Term to the 
fourth, | 

I. Example, If one foot of Timber 
cot 10 4. what coſty foot? Theex- 
tent from x at the beginning 'to 10 
counted at the middle 1, ſhail reach the 
ſme way from 35 counted inthe firlt 
prt, to 359 Pence counted in the ſee 
026 part. 

2, Apain, to bring 350 pence to Shul. 
linge, 

i heextent from 12 to 1, ſhall _ 
the 


9 —— 
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the fare wiy from 350 to 297. 2 
3. Oruling the Line of Pence, Th 

extent from middle x on the Line « 
Numbers to 104. inthe Line of Pencelfh | 
ſill reach on the Numbers from 351 
Il, 9s. 24. ] 
The Reverſe and Double Rule, 
Compound Rule of Three, by the Lin} 9 
of Numbers, are of no account, forth:}Þ 
Reverſe Rule, by altering the ſlate of © 
the Quelilion, miy be reduced tothe i 
Direc! Rule, and two (ingle Rua 
wrought ſooner then the Number 
ſhill be prepared for the Compound 
Rule; but of them may you ſee more 


in ſheet K of the Triangular Qu# 
drant, 


IT —_——— TE ng 
pR= 


+ - 


Ule XI. 


Of the Rulc of Pradlice. 


His Rule is only the Rule of T hree 
variouſly applied , wherein the 
naming the Queſtion requires more 
words than the —_— and the great 
arein ſtateing, whereby the reaſon of 
the Rule may appear, asis well ſet forth 
in Page 285 of Mr, Kerſe)s Arith* | 
meruck, 
But theſe Rules of PraQice by the | 
Line of Numbers, ſo far as the Line j- 
will expreſs, are wrought without ſuch-- || vÞ 
burthen to the Memory. any morethan | Fj 
needs to underſtand the Queſtion , as 1n lj] ' 
theſe ſeveral Exmples, 4 BY 
r. If ore Yard or Pound coſt 3 4. $14 
what coll 36 Yard»? Anſwer, 108 by 
Perce, | 
Fercheextentfrom 1 to ſhall reach 
from36 to 108 pence. 
Or the extent from 1 ont 


he Line of. 
Numbers 


5 _ | 
Numbers to 2 d.on the Line of Pere! 
being laid the ſame way from 25 ,(h/ 
reach to 45 or 9s. 1cobeing 20 5. & 


one Pound, as is mide pl:in in UſegifÞ © 
2, If 3 and 23 quarters of any thir o 
M:ll.coſt7 4. 3 fir. what coſt 39 dP \ 
the ſame Commodity > Anſwer, 6, , 
}, 


9d, 2 f. for the extent from 3,75 1 
7 4. 3 f. onthe Line of Pence, being|il 
the ſame way from 39,50 gies 3,412, 

Note, The 3, red::ced is 6s. thn 
410 counted onthe line of Number, 
juſt againſ? it on the Line of Pence, 
94, 3 farthings, 

2, If 112 Pound coſt 28 s, what cot 
x/? The extent from 112 to 1. 8: 
counted on the Line of Numbers, 1:i! 
the ſame way from x on Numbe:s,girts 
3 4. On the Line of Fence. 

4.1f 17, coſt 5 d. 2 f. what coſh112? 

The extent from 1 to 5 d, 2}. be 
ing lid from 112, gives 24, 11 s. 44. 

5 If 112 4, coſt2/, 105. 64. what 
colt 21 C, 39. 121, Anſwer, is 551 
47.04 tor the extent from 112 to 2,525 

being 


12g hiid the 3g from 2.448 the 
aunds,11 21 C. 39. 121. ſhall reach to 
TX" BL 
0: the extentfrom x to 2,525 being 
\Ith: ſame way from 21,86 ſhall reach 
ſ5 4. 45. 4s before, 
6. if5 Ounces | colt 20 4. 3 f. what 
\t1C,19.andiy {? The Anſweris 
11.25 104. wrought at twice, thus, 
1. The extent from F {| to 20 4. 
> f, lud the ſame way from 16 the 
unces int gives 2518,0r 5 19. 04.2 f. 
ear. 
2. The extent from x to 2518 be- 


"8 laid from 155 the pounds is 1 C- 
7. and 154,t0 39 4, 2 #&. 10 4: 


Lie XII. 


For meaſuring 7 Board or ay 
Super ficial” Meaſure. 


AS I 2 tothe Inches broad, fo is the 

length in feet to the Content it 
feet, oras I to the breadth, ſo is tht 
leng: h to the Content in Foot Me 
ſure. 

Example, At 8 Inches broad and 
20 Foot leng, the Anſwer is 13 Foot 
4 Inches, 

2. As the breadth in Inches to 12, 
ſo is x2 to the Inches that makes 1 Foot 

Or as the breadth co x, ſois 1t0 
the length of a Foot in Foot mez 
ſure. 

3, As1 Inch to the breadth in lnches, 


ſois the length ia Inches, co the Con- 
tent in Inches, 


Oc 


47 

Or 25 1.44 to the breadih in Inches, 
15 the leng:ch 10 lnches, to the Con: 
nt 10 Leec. 

"Or by F092: Meaſure,as 1 Foot to the 
rg:h in Feet and Parts.foisthe breadth 
Feet and Parts, to the Content 1n 
cer and | arts. 

4. To mealure any Triangle Figure. 
As 2, Tothe whole Perpencicular, 
0 i» the whole Baſe of any I riangle, 
0 the Superficial Content in like mea» 
ure, 

5. All Irregy'ar F gures are beſt 
nd eaſieſt meaſured when reduced to 
ang'es or Trapeſiaes, and then caſt 
7 4s Irtangles or Parralelograms, as 
11! before, | 

6. To tind a Square equal to any 
dnp Square, divide the ſpace on the 
ne of Numbers, berw:en the lengeh 
nd breadth, into two equal parts, and 

e middle ſhall be the (11e of the ggfare 
qual to that long ſquare, 

Example, Let a long Square be 4 


ot broad and 9 foot long, the _ 
e 
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( 48 
middle between 4 and 9 on the [in 
of Numbers will {tay at 6G,and 6 is the 
ſide of a Squire equal in Area to a long 
$uareof g foot one way and 4 foot the 


other , for 4 times 9 is 36, and 6 ting 
6 is 36 allo, 


—_— —— 


— 


Ulc XII. 
To Meaſure Solid Meaſure. 


1,THE middle herween the breadt! 
and thickneſs, is the lid? of a 
Square equal. 

2. The ſide of the ſquare equalbe 
ing known, to find how much in lengt! 
makes one foot of Timber. 

The extent from the (ide of the 
Squire to I, being turned twice ti. 
ſame way from x, ſhall reach to th 
length required to maxe a foot of Tim 
ber in fot Meaſure. 

Oc the extent from the inches $quar 

[L 


Line 
' the 
long 
tle 
19g 
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to12, beingturn'd ewice the ſame way 


from 12, ſhall reach ro the inches in 
length eo mike a foot of Timber, 
fxample, At go ofa loot in 109 or 


6 \nches Square, 


[he extent from F to x, being twice 
repeated from 1 reaches to 4, for 4 
foot, 

Qr the extent from 6 to 12 being 
twice repeated from 12, ſhall reach to 
——_ the length in inches requi- 
re * 

Butif the Timber or Stone be not 
Square or Squared, then ſay, 

As12 to the breadth in inches, fo is 
the depth in inches to a fourth : 

Apiin, asthe fourth is to 12, fo 1s 
12 to the length required in inches, to 
make one foot of 1 imber, 

Example, At 9 and 4 inches broad 
and thick, 

The extent from 12 to 9 ſhall reach 
the ſame way from 4 to 3, 4 fourth, 

Again, the extent from 3 the foug 


th 
to 12, ſhall reach from 12 to 48, '"e 
inc bes 


(50) 
inches in lergth ro make r foot, 

The ſame work ſerves for foot Mea. 
ſure uling 1 inſtead of 12, 

Je T he (ide of the Square, oy th 
breaath and depth given, te find hoWy mwh 
1s im 1 foot long, 3 wayer, 

1, A$12, Or 1, to thelide of the 
y_ in inches, or foot meaſure, (o is 
tle (ide of the ſquare, to the quantity 
4n a foot long required, 

2, The extent from 1 to 9 inches 
the breadth , ſhall reach from 4 the 
depth co 36 the long inches in a foot 
long. | 

3. The extent from 12 to 4 ihe 
depth, ſhall reach from 9 the breadth 
to 3 twelfth parts of a foot of Timber, 
the quantity ina foot long atthoſe 0i- 
mentons of breadth and depth. 

4: The fide of the ſquare and lengts 
in fret given, to find the Content in 
feer, 

The extent from 12 to tne inches 
[quare, being twice repeated from ihe 
lergih in feet gives the content in _ 

f 


he 


Or the extent from 1 to the (ide of 
the $quare in foot meaſure, being ewice 
repeated from the length in toot mea- 
ſure, gives the content in foot mezſure. 

Orif the Timber be not Square or 
(quared, ſay, 

As 120r 1 tothe depth, ſo is the 
breadth co a fourth, 

Agiin, As 12,0 x tO the fourth, ſo 
5 the lengeli co the content required. 

Example, at 15 inches deep, and 18 
Inches broad, and 13 foot long. 

The extent from 12 to 15 , ſhall 
reach from 18 to 22,50: Aguin 

The extent from 12 to 22,50, ſhalt 
reach from 13 to 24 foot 38 parts, OC, 
4 inches and a half the Content. 

ſ- In meaſuring of Taper Timber, 
to the content tound by the middle 
wqure or pgirt, add a piece, the (ide 
of whoſe ſquare ſhall be half the diffe- 
rence of the ſquares at each end, an 
the lenge!) one third part of the whole 
lenge, and thoſe two ſums ſhall be the 


ffue content, 
D 2 Liſe 
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Uſe XIV. 
For Round Timber. 


: T any Diameter piven, to find 
bow long makes one Foct: 

| The extent from the Diameter to 46 
90 being twice repeated from 1 gives 
the length eo make a foot of Timber 


in inches, 
of. Or the extent from the Dtameter 
n fi  £o 13, 54 being twice the ſame way 
iis” from 12, ſhall reach co the inches long 
F847 to make a foot, 
14 4.4 2. At any Diameter given, to find 


6:9 bow much is in a foot long. 

£ The extent from x 3.544 to the Dia 
meter in inches, being twice repeated 
from 12, gives the quantity in 1 foot 
long, in inches, 

Bur for great Timber ſay, ſo is 1 to 
the Comtent of x foot long in feet and 
parts. | 3. The 
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, The Diameter given in inches, 
and the length infect, to find the whole 
Content 1n leet, ls 

The exten! from 12,54to the Dia« . || 

meter being twice repeated from the | 
lergih in tcet, pives the fold Content |! 
in feet. 
ng 1f you work by the Circumference | 
Yor: | there the Center uſed is 134,5, the in- {| 
) 46 - about, when one foot long makes a |! 
[ 000, {i 


v1 | (54) 
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Lille. XV. ” 

F ! ( 
| Cf a Circle. 


Foy the ready Meaſuring of a Cir- 


. cle ard its parts wſe th:ſe Centers 

| by the Line of Numbrs 
' = of Diamet'y.-- Cann ] .—-— 0 
F i Circumfertr ces 21 —--42 
f®. Square equal — -»——— 8— $62 
4 Square within ———— 7 -— C7 
WH - Area of a Circle ——758 —-»54 
| by Areacf a Semicurcle-— 29-- — 27 
by 3 Area ef - Dnaadrant my Oy 035 
153 HE uſe of theſe Points is thus, 
Et | Having any one of theſe given, to 
|, ! findthe rett. | 
i 8 The extent ſrom 15 the fixed Din- 


meter, to the given Diimeter, laid tlie 
ſame way for the fixed Circumference 
reaches 


(s5) 
reaches to the Circumſerence required, 
But tor Area's of Clices, halt Cirs 
(ls, 0* Quarters , you 1.uſt turn the 
Compaſſes twice, 
Examp! e, Theextent rom 1cto 20, 


being repeited twice the lame way 
fom £3.54 gives =c5, the Area of 2 
Cree wh te Dit eter ts JO 

|; the Area's be o ven, '2rd a (de 


(uired, the bilf dil tance be:ween the 
Arez's, 141d from the Cenie:s, for the 


de given, gives the reciprocal 1nqui- 


red lice. 

Exam;le, The half diſtance between 
7e7,and 5 8 \F 4, laid from 30 gives 10, 
or rom 1.0 gives 30, for the Diamet ers 
required. 

for an Oval or ſueh like Figure the 
middle between the Tranſvers (or lon- 
geſt) and Conjugate (or ſhortelt) Di- 
meters, meaſured on the line of Num- 
bers, pives the Diameter of a Circle 
equal to the Qval, 


D 4 


— —  —  — — 
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For a S phear or Globe. 


TH E Diameter and Circumferenc is 
found as thac of aCircle is; the lu 
perficial and ſolid content find thus, 

The extent from 1 to the Diamece 
being twice rexeated from 21.42 ſui. 
give the Superficies round abour, 

And the extent from 1 to the Dizme 
ter being thrice repeated from 52536 
ſhill reach to the Solid Content requ- 
red. 

Example, At 30 inches Diameter, 

As IO to 309, fo is 31,42 twice to 
2827--8, 

As 1o to 3o fo is 523,6 thrice to 
14145 the Solid Contem of a Globe 
ot 30 Inches Diameter, in like $0.1 
Cube Taches, 


To meaſnre a Segment of a Glebe. 


As 1.to the Segments Diameter, fo 


(57) 
is half the Altitude twice to the Solid 
Content neer, | 

In meaſuring Taper Timber find the 
difference of the Squares at each end, 
then to the Content found by tlie mid- 
dle Square or Di:meter add -nother 
piece, whoſe {ide of the Square is halt 
the difference of the two Squares, and 
whoſe length is 1 third part of the whcle 
length, 

: Solid Oval reduce to a Globe by 
2 mean between the Tranſverſe and 
Conjugate Diameters, as before inthe 
Superficial Oyal. 


- — 
UMU EE I EEE 
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Ule .X VL. 
' Of Ganging. 


Auging is the meaſuring of any 
Solid Body,or Veſlel, and giving 
the quantity in Gallons, Wine or Alc 
Meaſure, or in Beer, or Ale Barrels, or 


any 


| 

[9 
i 5 
{Y 
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. and for ſeveral forms of Cack, are fc 


** 


any other greater or lefſer quantize,, 


veral meet Rules and Proportions for 
operation , ſome of the molt uſcful are 
here inſerted, 


Awine gallon contains 241 4Cike 
An ale pilion 9288 or 282 jc 
An ale barre!Y92160r 9goz2gf (. 
A beer birre'{102680r 10152F/,, 1; 
A corn Pallon 272. viturs, 
A corn buſhel # 2178 


ROCER_S——_—_ > er ——_—_ 


Of Gauge Points for theſe Meaſures 


both for round, and alſo for ſquare 
Veſſels. 


Ns .e, of the Gallon Viſel: G. P. Round GP. Sjyrt, 


— - ————— 


Wine-—| j5—19} 15—199 
Corn — 1 $52) 16-—5Cc0 
Gallon Ale ar 282 | 1895} 16—793 
Ale at Z8J} 1915 | 16—,72 
Corn Ruſhel 272 Iiqh] $2—66| 4: 
Ale 24 Burrcl it 28: 107—20 | 95-—936 
Beer Burrgl ar wit | 11 3-—{69 | 100>—758 


"Ihe 
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The Gauge Points fur round Veſlels, 
are the Diameters of thoſe Circles 
whoſe Area's are equi] to the Cube In- 
ches in thoſe meaſires. 

The Gauge Points for Squere Veſlcls 
are Square Roots of thoſe Numbers of 
Cube Inches in e:-ch Veflcl, or Mea- 
ſure, as Gal.on, Buſhel or Byyrel. 


The wſe of theſe Diviſors aud Gage 
Paints are briefty thus, . 


Having multiplied the leng@þyn in-- |, 


ches, by the breadth in inches, qaffd then 

that Produ& by the inches deep, this 

ſecond Produ:t divided by che Cube In- | 
ches contained in any Veſl-|, gives che 

anſwer to your queſtion required. 


Or more briefly by the Gauge Points, 
Example, both for ſquare and round - 
Viffels; and firſt Square, | 


The extent from the Gauge Point to 


the length, laid the ſame way from the 
breadth, gives a fourth. The- 


(60) 

Thie extent from the Gwpe Doin! 
to the 4 laid the ſame way from thi 
depth, gives the Content in Gallons, 
Buſhels, or Barrels, as the Gauge Poin 
Was, 

But if the Veſſel be ſquare or ſqui. 
red, ſay; As the Gaupe Point to th: 
{ide of the Square, fo is the depth twic: 
ro'the Content in like meaſure. 

Example, The Equated Diameter 0 
any round Veſlel being 28,1 and the 
length 40 inches, the Concert will be 
107,54 Wine Gallons. 

Thelame manner of operation ſerve! 
to uſe any other Gauge Point, eithet 
for ſquare or round Veſſels, how to 
come by the Equarted Diameters, con: 
ſult other Books of Gauging, or Fxpe- 
T:1ence, as in the Triangular Quadrant 
is more at large explained; in brief, 
That as 10t07, or6,9, 6,8, 6,7, 6,6 
or 6,5. as Experience guides; fo is the 
difference of Diameters to a fourth 10 
de added to the leſſer Diameter, 


Liſe 


(61) ; 


= Ute XVII. 
quill To meaſure Prick-work , 


th ; ; | 

be and reduce it to Brick 
and balf at one Opera- 

r 0 

the t19N, 

[ be 


FO R tl:is purpoſe there are Points ſet 
for halfa Brick, 1 Brick, 1, 2, and 

MM 23nd;, and 3 Bricks at 30, 15, 10, 

7,5, 6, andy , ard uſed thus, 


- The extent from 3o to the breadth, 

e- ſhall reach from the length of any Wall 

A half a Brick thick, ro the Content of at |þ 
fl * Brick and a half thick. l 


Example, at 12 foot high and 20 foot 
broad at 6 thickneſſes. 


So }, 3:1 - ) beingſ  } 80) 

WE 15 r | to | laid 160|: 

Elo | 2 [the [*®[240,.. 

EE. give j 2 | 3: 

MH 5 J#34 _from-L } 4807: 
yr 


” To reduce auy Number of Fett, ti 
Roar, Quarters, and Feet, at one ſitting, 


The extent from 272 one quarter 
to 1, being laid the ſame way from the 
Numbers of Feet reaches to the Rods 
and quarters,and decimals over ; then 
the ſame extent, laid the contrary way 
from the decimal Parts more than a 
Rod -or quarters, pive the Number of 
odd feet over. | 

Exampl-, in 2578 fees, how many Rod, 
Quarters and Fees ?- 

[he extent from 272; to x being 
laid the ſame way from 2578 gives firit 
9 Rod anda quarter, and the Decimal 

7 - _ 


arts over are. 22, then the ſame e-- 
ent laid the contrary way from 22, 
ves 60 the odd feet over. 

Then for the price of the whole or 
part, AS 272 4 tO 5 ll. the rate of x 
Rod; ſo is 2578 feer to 471, 75, thi 
price of the whole, or ſo is the oc! 
6o foot to 17, 25. the like for an” 
other, 


reduced » 
1 


half c 


—s 
< 


| — 


GO 


Uie - XVEHEL 
To Meaſure digging by ſoli. / 


Lards. 


lA Sr to the breadth, fo is th: 
length to the ſuperficial Cor. 

(ent 1n feet, #/ 
2. As x to the Content in Superfiv |} 
al feer, ſo is the depth to the conten> | 
a Solid feer. = 
3. AS 27 the feet inx Yard, toT ; 
© is the Content in Solid feet, to the 
content in Yards, Or 


Or ſaorter that, -_ 


1. As 9 (the number of ſuperficil 
feet in a ſuperficial yard,) tothe leng 
in feet, ſo is the breadth in feet to 
the content in ſuperficial Yards. 

2. As 3 {the depth of one yard)to 
the content in ſuperficial yards ; lo i 
the depth in feet, to the content in {6 
lid yards. 


; 


{i 


Example, Ae 20 fort long, 18 fot 
broad, and 8 fort deep, how ryan) Jard: 
of Earth ? 


T. The Extent from 9 to 20, 
reaches from 18 to 40 the ſuperficial 
yards, 

2. The extent from 3 to 4o reaches 
from 8 the depth to 106 * (or 18 foot) 


the true content in yards or loads of 
Earth, 


tle 
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Lie NIE. 
0f Smpte Intreft. 


I. | © hw the Rate of Intereſt for 

loo {, to find the Intereſt due 
for a preater or leffer ſum for one 
year, 

As 1001. to61. 71, or8 1. therate 
due for 10ol, in a year; ſo is any 
other ſum to its Intereſt due in x year. 

Example, As 100 t0 6, ſo w1l24t. 
to 71. 84. 94, | 

2, For Moneths reckon thus, if 5 be 
12 Moneths- ( or 6/. the Intereſt for 
Icol. in 12 Moneths ) then 9 is 18 
Moneths, 12 is 24 Moneths, >. 

Thus the Intereſt of 30/. in 18 
moneths comes to 2 /., 145. for the ex- 
ten: from 100 to 9 reaches the ſame 
Way from 3oto 2/4. 145 


3» To- it 


(66) 


4. To find Principal and Increife 
or the preſent worth of any ſum for 
any time, 

Count thus, Thz middle 1, a 1091. 
and 6 tenrlis further for 106 the princ- 
pie and increale of 1227 11 one yer, 
II2 is for 2' years, 118 for 3' year, 
124 for 4 years; thus every tenth 61 
moneths : ſo th.t for 7 years coun 
thus, 7 times 12 i« 84, whoſe half 42, 


FF 


or rather 142, is the Point tor years, 7 
Ex:imple, What « the wicteaſe ant Ml: 

principal if 30. in 5 years and; t 
The Extent from 100 to 134 lid” 
the ſame way from 30,reaches to 391, I" 
L 


18-4, the increate and principal at Sim 
ple Intereſt. 

Bur if the ſame extent be laid de- 
creaſing from 3 0, it prves but 22. 11% 
being the preſent worth of 30 /. due 
$ years and a half to come, at Sim 
ple Intereſt at the rate of 6/. per Cent. 
per Annum. 
4.For any number of dayes work thus, 

I. As 365 the dayes in 1 year, = 
Lat. 


ale, 
for 


12 |. 
C- 
vr 
Ars 
[1 
11, 
42, 
Irs, 
ant 


id 


9 |, 
mM! 


bnef thus, 


(6 ) 
he rate of Intereſt due for Too 7. in 


ayes tO the Intere!t duz for 1007. at 
the end of thote dayes, 

2. As the Sum lait found with 1c0 
added zo It, is to 100, fo 1s the ſum 
propounded to his prefent werth , or 
fyou turn the other way to his in» 
creaſe. | 

Example, that us the preſent werth 
” mcre-/e of 148 1 in F years, at 8 
ver Cent ? 

1, As 365 to8, lo is 1825 (the 
Dzzes in 5 years) to 40 /, the Inte- 
reſt due for 1007, in 5 yearsat 8 py 
LR, 


2. As x40, (the Sum laſt found ard: 


00 added) ro 100, fo is 148 the Mos 
"ey due at 5 years end, to 105,7142 
ike preſent worth, 

Or if you turn the ſ2me extent the 
other way, to 207 {- 12 Or 25. 54 
te increaſe of 1.484, ing years time, 
« Simple Intereſt at 8 per Cent. 


5. As for Equation of Payments A 
| z 


:65 dayes. ſo 1s any other riumber of 
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As the Sum of the preſent worth 
to pay preſently, to the Sum of the 
payments tO be paid in time; ſo is1 
to a 4th number ; from whichnumber 
when 1co 1s ſubitrated, remains the 
Intereſt of 1 7. for the time ſought 
which d.v d:d by c0016438 the Que 
tient 15 the Anſwer, 

Example, Jf 120, be agreed to bt 
paid bY 40, at 3 Moneths end, at hiy 
man) aayes end ought it to be paid 
ence to alioly Intereſt for the preſent pi) 
ment ? 

The 3 preſent worths come to 116! 
$27. 

Then as 116,521 to 120, fois1t0 
To2,98 , from which taking 100, 01 
in the place of a 100, reſt 02,98, tle 
Intereſt of 100. the time required. 

Laſtly, The extent from 09016435 
to I laid the ſame way from 02,98, 
gives 1815 the number of dayes re: 
quired; wherein the 1201, ought t0 


be paid all at once, to allow Interel 


at G per Cemt, to both, k 


A 
SP, 
| 


my 


be 


—_ > fo. 
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As for increaſe and prefent worths 
{ Annuities at Siraple Intere??, 1] re- 
you to a Diſcourlſe by it ſelf, with 
myle and exact Tables both for Sim- 
e and Compound Imerelt ready for 
de Preſs, by 7. B. and Z, , 


o - Is 

hey Lit Xe 

1 4 ; 

jj Of Compound Intereſt. 
6], 


Ny Sum of Money put out for 
{k time, to receive at laſt Com- 
' OFround Intereſt, to find the increaſe of 
le and Principle at the time limited 
la years Only. ; 
* © The exten: from 1co, to the Prin- 
38 ople and the increaſe of 100 /. in one 
vb ear, being repeated ſo many times from 
the Sum propcund:d, 2s there be years 
'1 the Queſtion ;, ſhall ſtay at the An- 
'rer to the Queſtion re;uired. 


Exawvple, 


(70) 

Example , What «© the increaſe 1 
30 |. Tos. put owt for 5 years end, 
receive Compound Trtereft at the end 6 
F Years, at 6|. per Cent per Annun 

The exact extent from 100, to 106 
beirp repeated 5 times from 301. 101 
gives 46l. 17 x. 

2. To do the lik» for Moeneths, 

Let the ſpice b:tween 100 and 16 
on the Line of Numbers be divided! 
to 12 equil parts; then thus, 

The Extent from 160 to the Nur 
ber of Moneths propounded, ſhall read 
from the Sura to the Principal and] 
creaſe at the end of choſe Moneths (0r 
dayes) propounded. 

Example, Whar fall be the increul: 
of 1257. in 9 Afoneths ? 

The extent from 100 to 9 Moneths 
being laid th: ſame way from 125 
Bives 130/. 11s. gd. 

3. Todotheſame when many yet 
and Moneths are propounded , yo 
muſt uſe a Scale of equal Parts where 


by the Line of Numbers was made, and 


uſe it thus, Day: 


_—_— —_ 
-— — 
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added 


1rithmes 
2 Years, 


QO 
»arithme of 


b Moneths and 


, or Muſltiplica- 


he Lo 
r andthe Sum when 


,are the Log 
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,12 Voneths and 1 


$ 


th by Addition 
ber of Years 
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Theſe Numbers 
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added and taken from the Scale of 
equal Parts, and laid from th: Sum 
propounded, give the increaſe of the 
Principal and Interell ia the time prog. 
pounded at 6 p:y Cent, 


Example, If 531. 5 s. be pat ont 
Uſe fir 15 Tears, 9 Meneths, and 17 
Dajes, what us the increaſe ? 


The Log. of toyears is —,25 30586; 
The Log. of 5 years is —,12652933 
T he Log, of 9 moneths is-- 01897993 
The Log. of 1 odayes is—-,c006928' 
The Log, of 7 dayes is—-,0004849 
The Sum of the Log. is---,3997456 


Being the Logarichme of x5 Years, 
9 Moneths, and 17 Dayes. 

This extent taken trom the Scale of e- 
quai Parts and laid increaſing from 5 3 1. 
Fs. gives 133---I3 #, for the Principal 
and increaſe of g3/.,5 s,in15 Years 
9 Moneths, and 17 Dayes, at 6 pt 
Cent, Compound Intereſt, 


2» It 


3) 
Y To find the Decreaſe , Rebate , oy 


weſent Wo-th of any Sum for any time 
6 per Cent, 


| 


» 


EO ee nes EE E 
2:aqptt * - oo p 


The operation 1s the ſame as for 
he increaſe, only to be laid bickward 
xr decrexfing from the Sum propoun- 
ed, as the other was laid increaſing; 
in the laſt Example, the extenr of 
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5 We Compaſſes caken, from © of equal 
2 Tarts10 39974, laidon the Line of Num- TiTm 
3 from 53 /. 25 s. decreaſng , pives ; 
' rl. 47. 6 d. the prefent worth of 53 7. AFR © 


1. due 15 years, 9 monethis, and 17 
layes - come, at 6 per Cent, Compound 
tereſt, 


wm 
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3- To find the Increaſe , or preſent | 7 
mtheof Annuities a: 6 per Cent. |, 230 


Firſt find what Sum of Money it is 
hat bath the Intereſt thereof equal to 
& Annuity or half year, or quarter- ANY 
Payment in a year, half year, or *' |\þ 38 

E quarter, ||! 


|. 
al 
ry 


Pe 
[i 


_— IT 


gs 9 =_ 
x_ Ay ow doo wt mtr ev toes... 
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_ 074 
quarter; then by the former Rul 
the increaſe of that Sum, in the tins 
propounded,and {rom the Sum ſubltri6 
the firſt found Principal, and the lf x 
mainder is the increaſe required, I [ 


Example, Swppoſe the Annuity br 10{ 
per Anoum, and conines for 21 yt 
What ts the increaſe at 2.1 years end, 
the preſent worth in ready Mone) teby 
fo Fain 4t 6 per Cent. 


Firſt, as 6 to x00, ſo is 10 to 16 
666, for a Principal whole Iatereli 
104. per dunume 

Then the Logarithme of 1 years 
per Cent. viz, 025 30606 multiplied 
21 is 5314232;Which taken from ec 
Parts, and laid from 266,666 incte; 
ing, gives 566,666 for the Prins 
and Arrears in 21 years; from wh 
taking 166,666 remains [400 {, for 
anſwer as Increaſing, 

Then the ſame. extent laid decredl- 
from 400, gives 117 4, 125: the 


(735 
ſent worth of 201. per Anza, to conZ 
tinue 21 years tO gain ate per Cent. 
W- for other Rates make other Loga. 
© 16 richrnes, Tables for Years, Monetbs and 


not | — OO. i 

J: II In_s an | [ f i. 
0f the 30 and 40 Scales. 

It 


el 1. PIrſ it is a fixed Scale of zo foor, 
divided t6 every foot and inch || 
1 1030, , | bh 
el Fa. The Scale'to 4o foot is the like, 
c1Y where every foatis numbred, and eve- 
% ry -Aongapery, ran, from 4 foot to 
"FF 40 foot. | 
F 3: The 30 Scales are very fic in Ar- 
> waqog large-or (mall Draughts; 
2 4 Qaus, M57 4: | 
"F 1. 1n: large Draught, let /30-repre- 
© Fer rg ey ed every Loot 15 
E 2 one 


P 2. wag ene 40a cd. » 
RD ITT 


: $i Fe 
$8, poneMinute, and every inch one twelfth 
£i/; parc of a Minute, Sa 
a) 2, In moderate Draughts,the whole Lin 
| | Scale to 30 may repreſent 3 Models fſ tbe 
thenevery foor is 6 Minutes, andevery 
Inch is half a Minute. 
3+ la ſmall Draughts, let every foot 
repreſent x Mogel, then every Inch is 
5 Minutes, for 12. times 5 is 60, the 
Minutes in x Model. 
Thus the 30 Scales, may conveni- 
ently ſerve for greater, or leſſer Scales 
by opening and ſhutting the Lin 
SeRor-like. 
4. The meaning of Four Term 
in the following Uſes, uſed for breit) 
ſake, viz. Lateral, Parallel, Cow a 
Line, and Neareſt diſtance. «j< 
| i. Lateral, is any diſtance or ex" 
B tent taken from the Center or be" 
ginning of any-Line, / along the Ling * 
ro the part required on one; Line of th 
As the Lateral extent of 10 foot; 
8 the meaſure from the Center co '1 © f00! 
on any.one of the.zo Scalcs, or - oy” 
LS 4 | ca 


w Eo... Lau q- +. 0 Yongrink ow” aintient 


Sale to 40, of in like manner onthe 
Lines of Chords er Tangents ,. from 
the beginning to any Number or Point 


2, Parallel is the extent tsken acroſs 
from one Leg to anothe', as from 30, 
0n one Leg, ro 30 on the other, 

Note, I hat in all Parallel extents 
you muſt ſet the Compaſs x oints in 
i ihat Line only which runs up to the 
Center of the head Leg where the 
Braſs Pins are put, to ſet the Compaſs 
points into, (which you may call the 
ll Common Line, ) 
ir 4 Neareſt diſtance, from a Point to 
a Line is only thus, ſet one point of the * 
Compaſſes in the point given, and open 
and ſhut the ether , being moved to 
ind fro till it do jaſt touch, or as it 
vere cleave the Line, that extent I call 
fl ite Neareſt diſtance. 


It 

oo! 5 Any Line being given, and counted 
 thiÞ”! called any Number of Parts, to add 
Scalu's it or take from it any part 


Example &\ 11 
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pne Minute, and every inch one twelfth 
pare of a Minute, 

2, In moderate Draughts,the whole 

| Scale to 30 may repreſent 2 Modek, 
thenevery foor is 6 Minutes, and everyſſl 
Inch is half a Minute. 

3 la ſmall Draughts, let every foot 
repreſent x Model, then every Inch is 0 
5 Miautes, for 12. times 5 is 60, the 
Minutes in x Model. 

Thos the 30 Scales, may conveni- 
ently ſerve for greater, or lefſer Scales 
by opening and ſhutting the Lir 
SeRor-like. 

4. The meaning of Four Term 

+] in the following Uſes, uſed for breit) 
1 ſake, viz. Lateral, Parallel, Com 
q Line, and Neareſt diſtance. , 
? I. Zeteral , is anydiltance or & 
BD tent taken from the Center or de 
ginning of any-Line, /along the Li 

ro the part required on one: Line 00h 

*: As the Lateral extent of 10 foot, 
; the meaſure from be Center to'10 foo 
on any.one af the.zo Scalcs, or - 6 
C6 


(m7) 


Scale to 40, or in like manner onthe 
Lines of Chords or Tangents ,. from 
els, tic beginning to any Number or Point 
ery required, e 
2. Parallel 1s the extent tsken acroſs 
oof from one Leg to anothe', as from 30, 
h iff] 00 one Leg, ro 30 on the other, 
theſl Note, I hat in all Parallel extents 
you muſt ſet the Compaſs points in 
eni- that Line only which runs up to the 
ales Center of the head Leg where the 
ined] Braſs Pins are put, to fet the Compaſs 
DU points into, (which you may call the 
vt Common L ine, ) | 
with 4 Neareſt diſtance, from a Point to 


a Line is only thus, ſer one point of the * 


- | Compaſſes in the point given, and open 
; exY 10d ſhut the ether , being moved to 
\ bend fro till ir do juſt touch, or as it 
Ling] Vete cleave the Line, that extent I call 
ole he Neareſt diftance. 

ot, ! 

fool 5 Any Line bring given, 4nd counted 
1n hf” called any Namber of Parts, to add 
ScalÞ's it or take from it any paris m Pair 
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Example, Let 6 inches be called 1; 
foot, and I would have 12 foot or 20 


- foot to the ſame proportion, 


Take 6 inches between your Cott 
paſſes, and make it a Parzllel in 15 and 
x5 onthe 30 Scales then the Paralſe 
ex:ent between 12 and 12 onthe ſane 
30<cales, is a ſhorter Line in propor 
tion, and the Parzile] extent from 29 
to 20,0n the common Line of the (rne 
30 cales. is a greater Line in Propor- 


tion to the firlt 6 inches called x5 


foot. | 


6. To divide a Lint into avy Nam 


| bey of Parts, 


Take the given Line between ye 
Compaſſes, make it a Parallel in che 
fares you would have it divided int0 
on the 30 Scales, then the Parallel ex 
tent between x and x, ſh.ll divide tt 
Line imo the parrs required, 


Exemyle, Let 5 inches be a Linel 


would Givide imo 15 ' parts, make it 
, Pa 


WW kw, 
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(79) =: 
arallelin 15 and r5 on 30 Scales, then 
Parallel 1 and 1, hill divide it inte 
15 parts, or if you make it 4 Parallel 
in 30, the double of 15, then take ovr 


Parallel 2 and 2 , the double of x, and 1 
that ſhall do better, "MN 


7. Any two Lines given, to find their 
O_ one to anather in Nun 
s, 


Fake the Lines ſeverally between 
your Compaſſes, and lay them hatreral- 
iy from the beginning of any Scale, 
and the Numbers in which they ſhall 
terminate, on the ſame Scale ſhall be 
their Proportion one to another. 

But if the name or Number of 
_ of one Line be reſolved on, then 
thus, 

Make that known Line a Parallel in -' 

ſame like parts on the 3o Scales , 
then take the other Line between your |} 
Compiſſes, and carry it paral/e), till it | | 3| 
ſtayia like parts, on both 3o Scales, and | 

E 4 that |! 
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| (80) 
that ſhill be the Nameto the otherli 
in like proportional parts. in 
Example, Let 5 inches and.7 inches Wie 
be two Lines, let 5 be called 15, thefff}y 
what is 7? of 
Make 5 inches a parallel in 15 ante 
15 onthe 3c Scales, then 7 inches ſhalfire 
ſay parallelly only in 2x and 21 ; ule 
Anſwer. 
For by Gumer's Line, As 5 t015,r 
ſo is 7 to 21, a 


- Þ To av) two Lines givin, to find « 
T bird ju continual Proportion ( Geome; 
krical) either increaſing or decreaſing, 


Lay both Lines lacterally on boibj 
Leg:, and note where they end, and 
when you increaſe, take the greatelt 
lateral Line, and make it a Parallel in 
the Terms of the leaft, then the Paral- 
lel Terms of the greateſt, gives the 
lateral third Terme » ia continual Pro- 
portion. 

But when you would decreaſ: in Pro- 

portion, 


. 7 

zorcion, then fic the lateral leſſer Term 
inthe Parallel greater, then the Paral- 
ll Terms from the leaft, ſhall give #4 
Jeeral leſſer Term, which by the Line 
of Numbers is wrought thys : T he ex- 
tent from the firſt term to the ſecond, 


Wreaches the ſame way from the ſecond 


to the third. 


Example, The extent fron 3 roy, 


rexches the ſame way from to 8,333, 
a third in Proportion Geometrical, 


9 To divide one line ligt ewther though 
it be greater or leſſer. 


Lay the whole divided Line lateral-' 
ly, and fic the Line to the divided par-" 
rallelly ia the end thereof: and note the 
parts to which it extends, (or lay the 
oher common Line to the neereſt di- 
ſince, ) then every-part of: the divided 
Line laid laterally , and the nearett. 
iſtance from thence to the Common 
Line, taken Parallelly, ſhall divide the 
ther Line according totbe-firſt Line. * 


E 5 io. To | it, 


7 .(8) 


Io. To find. a mean Proporti.n. be. 
tween two Lings or. Number-. 


t 
Open the. 30 Scales to a right An ? 
Br, by making lateral 10 foot a paral. | © 
lin 6 foot and 8Ynot, or 21 foot 2in- | 
chesa paral. in 15 foot,then ofthe two * 
Lines or Numbers find the ſum, the haiſÞl 
ſum, difference, and..; difference, thea if 

eakingthe half ſum between your Com- 

paſſes, and ſetting x point 4n the hall 

* difference, counted on one 3 © ſcale, cx: 


>. tend the. other point to. the other 30 

$i ſcale-on-the common -Line, and there 

#1 it; ſhail give; the-. mean . proportional 

Py Number. required. - | 
Egamples- 


I | | andz34, theaum isxg2, the half fun 
1 ; « | 1$--. 


(84) 
"93 the difference is 7 3; the 5 diffe- 
rence is 3 }, BER? 

Toke 9 : between your Compaſſes, 
and the 30 Scales ſer ſquare, put 075 
point in 3 3 on one 3o ſcale, and the 
oher Point applied to the common 
Line, gives 9 on the other 30 ſcale for 
a Geometrical meanrequired; for by 
Ganer's Line, the Middle between 6 - 
and 13! is 9themean. 


11 To werk the Rule of Thretby the 
Zo Scales. 


As lateral ſecond, to parallel firſt; 
$0 is parallel third, to lateral fourth. | 


Examp'e, 1/ 5 foot of weed coff 45+ 
what coft 23 foot i 

Make lateral 4 s. a parallel in 5,then 
parallel 20 foot, gives lateral 16 5- 

12 To meaſure Superficial meaſure. - 


1 The inches broad being given, - E 


fad the. length. of zfoot- 35 ' 


(84) 

As Lateral x12 to Parallel breadth: 
| $0 is Pzrallel 12, to lateral wy 
4 Example, Ac 8 inches broad, you Wr: 
Ji; hall find 18 inches long makes 1 foot, 


2 The breadth in inche! and lng 
5Þ feet given, ts find the Content. l 


As Lateral length, to Parallel 12: I* 
So is Parallel breadth , tolateral Con- WY 
rent. 

T bus at 8 inches broad, and 10 foot 
long, you find 7 foot and 4. * | 


T3. To. meaſare Solid meaſure b) 
1 39 Scales. 
7 C | 
} x. To find how mucty long makes 1 


foot: Aslateral breadeh,to parallel 12; 

Sis parallel depth to lateral fourth. 
. Again, As lateral 12, to parallel fourthy 

ſo is parallel 12, tolateral length. 

_ Example, at 9 and 14 you find. 13 

_ 4 in length, co make x foot of I 


. 2:T he 


(35) 
th, 2. The ſides of the ſquares and length 


JOU Wien, to find the Content in feet, 
Dor, 


As lateral breadth in inc hes, toparal.. 
"gt kl 12, fois parallel depth in inches to 
weral fourth, | 
2 4s lateral' fourth to parallel I2; 


[> is parallel length in feet to lateral 
08> BP Content, 


14. Fo aivide-@ Circle. into any 
Por, 


- 


Make the Semidiameter a Parallel in 
bands; (ar 15 foot) then the- Point- 
"quired taken Parallelly, ſhall divide 
Circle into the parts required, 
Example, Would you have a Circle 
bh. Fvided into ten pares? 
hy Make the Semidiameter a Parallel 
'16 and 6, the Parallel extent from 
le points of the ſmall Figures at 70 JT) 
f Feud 16, ſhall divide the Circle into 10 { 3FÞ 
futs required :..and ſo for aoy __ 
| © 1» ou 15. 


W—— 


T | 

{ (86) 
Y t5 At any breadth: of a building t 
| the Rafteys and Perpenticular 


n\ 
' lenghts, at true pitch, by inſpection only. 
Th | 
F Seek for the breadch of the Frame 
S on the 4o Scale, and juſt againſt ic on 
{] rthe.30 Scale, is the Rafters length re- 
; qur 
R Then count the Rafters length on 
3 the-gaScale, and juſt againlt ir on the 
' 36 Scale, is the Perpendicular Altitade 
of the Gable end , aboye the railing 
p:ece. 
' Example, At 24 foot wide, you find 
18 foot for the Rafters length, and 
at 18 foot for Rafter 1 13 foot 


and 6 inches for Perpendicular. 


16 The half breadth of the Framt, 
and the Perpendicular height reſo!ved on, 
to find Raſter, Hips and Shepers length, 
end Angles at Fort and Top. 


24 
Open the 30 Scales to-a Right Age f 
Y 


(37) s 
by 5,3, and 4,0r 10,8 and 6, or ar f, 
Ns and 15 f. n ! 
ow M Then count the half width of the 
7. Frame on one.leg, and the Perpendicu« 
kr height reſolved on, onthe other leg, 
ne Wand cake thac extent between your 
on If Compaſſes. and lay it from the Cen- 
& Yer, and it hall give the Rafters length 
required, 
on Y Then for the Hips length, the Pa- 
be I raliel extent from the balf width co the 
de I Rifters leng;b, laid lacterally from the 
ng If Center, gives the Hips length, 
nd 
nd 
of 


For the Diagonal Line , count the 
bf width of the Frame on each leg, 
wd the parallel extent between ſhall be 
the lateral half Diagonal , or the men» 
ſure from the corner to the King polt ; 

Wis: the Angles,a rule laid to thoſe -_ 
4, foathe 30 ſcales, and a bevel Jet to 
", that ruſe- and che common line on the 
6, Fo ſca)es, give all-the Angles required. 

Example, Let the frames width 
24{00t, and the perpendicular reſolved 

13 foot * , then the rafters lenge 


—_ © 
oo Es, DA et 1m hn RS 
_ - 


(88) 
will be 18 foot, the hips length 21 foot 


7 inches and, the half Diagonal nexr 
x7 foot, the rafters angles at foot 43 
pr. 10 Mm. at foot 41 gr. Fo m. the 

ips angles at foot 38, gr. 22m, 
attop FI gr. 38 m. the outſide of the 
hip ac true-pitch 116 gr. 5 The An 
ples being the ſame in all ſquare frames 
at true pitch , but found as above at 
any pitch. As for bevel and taper frames 
they are more difficult and require a 
ſeheam to make it plain, for the which 
I refer you to the Appendix to Scamol- 
ſy, where it is done at large. 


17. To meaſure any Angle by the 
Chords. bigs as 


Apply your rule to any angle of 4 
building, or ſer the rule to any angle 
you pleaſe , then the paralle} extent 
from a5 to'15 , meaſured laterally on 
the line of Chords; pives the angle the 


| lineof 3oſcales ſtand at, the rule being 
commonly 2 degrees lefs-, for if . you 


mealure 


(89) 
neaſfure from the inſide to the infide 
jaſtagaioſt x5it ſhzweth on the chords 


8 the angle that the rule it ſelf tandeth 
be MW it, 
" | 
he On the centrary, to ſet the 30 ſcales, or 
n- i te rae to 49) angie, 
es 
a | Take out the lateral chord of the 
es ingle you would have, and make it a 
a | parallelin x5 and x5, or juſt againſt x5 
bÞ 0a the inlide , 2nd it ſets the linesor 
[© therule to the ang'e required, 
, Es TL oY 
Uſe X XI. 

a 
l The Tſe of the Quadrant 
it fade. 
a | 
fy io T OreRify the rule to 60 degrees, 
f make. the linzs on the hea 

| Sr line on the movivg 


_— leg, 


= 
(__ 


lg, and the 


RES OE wan dt 


” 
_ RE 
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(90) 
tep , to b:come ſtrait and whote, 
which otherwiſe ſeems broken, andic 4 « 
is near to 60 degrees, «ſe 
Or with Compaſſes, take anyer-B,;;; 
eznt from the retiſying point on theſl 0 


head leg, to any degree of altitude 
on the ſame leg, and note it , then 
turn the ſame extent, to the common 
line on the moving leg , and then te- 
move the compaſs point from the red 
fying point , co +he common line « 
the head leg , and ifir hit the firſt n 
ſured point, it is exaR, elſe not, 
Example, Suppoſe I take the extent 
from the rettifying point on the head 
( where the hour and azimuth |tne, ana 
the line of (ines or altieades meet )tt 
the center where the thred is faſtened 
and lay ihe ſame extent from therec 
fying point on the Azimuth line, | 
ſhiſl reach co 43 gr. 20 m, of azimulil 
(or at leaſt to a point, on which thethreY*- 
being laid cuts 30 deprees)and the ſan 
extent laid from that point of 43 (” 
29. m. on the 2zimuth line, does reac 


jo 


e, 
lic 


er- 
the 
de 


j00 
re- 
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(912 ) 


ro the center again, ard ſo make 
q equal lifted triangle ; and the rule 
is ſer to 60 degrees , ahd fic for obſer 
ztion, 

Or if you have a third piece, with 
0 rennons at each end , then put 

h cennon in his righr mortice hole, 
it the end of the rule , and then the 
jynts pulled cloſe, the rule is ſet to 


be ex: angle of 60 degrees. 
2. Totry if any thing be levil, or to 


(aw 4 lewel line, 


— 


On the thred hang a plummet, and 


Wip'y che moving leg to the object, and 


hethred cut 60 gr.o m. on the {ine of 
Sit islevel, orelſe not; and how 


biny degrees 2nd minutes out of level, 


which way, the thred on tbe de- 
es ſheweth, 


*F Then on a plain along by the move- 
"W$'eg, you may draw a leyel line, 


| 
4 
| 


- or tothe left hand for fourth declinatic 


fron, if you have them onthe rule. 


(94) 


ing in the looſe piece } the ling 
compaſſes , ther draw the thred iar 
center trait over the Uay of rhe mor 
then in the line of deg. it ſheweth 
Suns declination, counting from 60 
o m.to the righe hand for north declir 


5. To find the Suns riſing and ſetting" 
declination, and the like. | - 
- ( 
Open the rule to 60 degrees by (pull | 

h 


according to the time of the year, #5 
north declination im ſummer, and (e 
declination in winter, and jn the ki 
line 1: evts the ſuns citing; and ſetrir 
and his place and right aſcenſion, intl 
lnes of the ſans place'and T:ght alc 


Example on the thiriof April , 


Therule ſet to 60 degrees, and oF 
thred in the center drawn ſtrait al ſt 
laid over th: third of April , _ - 


IL & 


(55 | 
dep. 15 minutes north declination on 
right band of 69 gr. o m.alio in the 
ur line, itſheweth 5 gr.1 3m. the time 
ſuns riling,or 6 pr. 47 m-the time of 
oſerting,according to the progreſs of 
fore-n00n or after-noon hours. 
And in the lines of the ſans place 
grin A757, and in the line of right 
enſion , x hour 28 mioutes, and 
delike for any day in the year. 


6. To find the hour of the day. 


Rectify the rule by ſetting it to 60 
ſegrees, then find the ſuns altitude, by 
ion , and with compaſles take 

i from the particular ſcale of altitudes, 
aid lay the rhred to the day of the 
month ( or declination of the ſun, ) 
tden carry the one point of the com- 
iſles along inthe hour live , till the 0- 
tter foot being turned about , will but 
juut touch the ehred at the neareſt di- 
ce, thenthe compaſs point 1N the 

Þ four line , ſhall ſhew tbe hour and mi- 
F te required, Exam- 


"= 


. apply the head leg to the wall, wiſh 


— 


(92) 
# 3. To ir) if any thing be upright ,o ol 


to draw a pe'periicular line. 


_ 
nie 
eg! 


nOY! 


' The plummet hanging on tbe thre: 7 


poaſt to be exxmined, and it thetbrel} 
cut the ref ifying point or {iroke at califihel 
on the dead, when workman like beUifithe 
the plain or poaſt is upright, and alonfſſer 
by the head leg, may you draw oufflih: 
the plain a perpendicular line, th 


4. To find an Altitude by the degrtt, 


| Firſt ſerthe rule to 60 degrees, thet 
a plummet f:ſtened on the end of ut 
thred , look upto the objec, by tt 
upper or lower leg, according” it 
the objet is high or low, then ii 
thred playing evenly by the movir 
leg, ſhall on the degrees ſhew tit 
angle of Altitude required. 

Note , that if the object be low ( by 
your being far from ir ) then to!ooi 
along 


(93) 
along by the moving leg is moſt con» 


ent , and then you muſt coont the 

Meprees of alticude from Go gr. © m. the 

noving leg towards th: head , with 
10,20,30 at the head. 

rec Butif the Altitude be above 20 de- 


oY LS - GELS _” 


——— ID Inn 


— Uforees , you muſt look along by the 
reeihead leg, and then the figure itznding 
' 90Videfore the lines being preater than 
the other , and numbred from 25, 
or 30, to 90 & the head, Note, 
tha when the San ſhines bright, 
the ſhadow of the inſide of the legs 
villplainly be ſeen on the head next 
the inſide, to ſet the rule exactly, 3nd 
the leaning your -hand agzin\t ſome 
ſteady thing, will eaſe and he!» you 
dbeexaR inthe doing of this hich 
"*F sthe foundation or baſis of 1:4 pro- 
—"Wpoftions, a heavy plamme- 1c? Pete 
""W'*7thana lighc one, and 5 0n the 
kalt variation more ſte 
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 orto the left hand for fouthdeclinat 


fion, if you have them onthe rule. i 


(94) 


5. To find the Suns riſing and ſettnÞ*' 
declin ation, and ihe likg. - 
x | 

In! 


Open the rule to 60 degrees by 
ing in the looſe piece } the ling 
compaſſes , thea draw the thred int 
center trait over the day of rhe me 
then in the line of deg. it ſheweth 
Suns declination, counting from 69 


o m.to the right hand for norch decli 


/ 


th 


according to the time of the yer, 1 
north declination im ſummer, and { 
declination in winter, 'and in the & 
line 1: euts the ſuns ritng; and ferti 
and his place and rig aſcenſion, in 
knes of the ſuns place'and 1 :ghe alc 


 Example.on the thiri{of April , 


Therule ſet to 60 deprees, and i 
thred in the center drawn ſtrait af®* 


laid overth:third of April , ſhe 4 - 
g = * 


O09 

. \Wep. 15 minutes north declination on 
ett right band of 69 gr. o m. alio in the 
Worr line, itſheweth 5 gr.1 3m. thetime 
ſuns riling,or 6 pr. 47 m-the time of 
{oo ſetting, according to the progreſs of 

1s Wt fore-000n or after-noon hours. 
ial] And in the lines of the ſuns place 
onl$4 8710 4754s, and in the line of right 
enfion, x hour 28 mioutes, and 

de like for any day in the year. 


6. To find the hewr of the day. 


Retiſy the rule by ſetting it to 60 

beprees, then find the ſuns altitude, by 

tion , and wich compaſſes take 

{rom the particular ſcale of altitudes, 

ad lay the rhred to the day of the 

; Fonth ( or declination of the ſun, ) 

ten carry the one point of the com- 

les along inthe hour live , till the 0- 

tder foot being turned about , will but 

d Fj! touch che chred at the nearelt di- 

: affſfunce , then the compaſs point in the 

-welſſour line , ſhall ſhew che hour and mi- | 
9 (ef Me required, Exam- 


# 


| . (98): 


Example , April 3, at 20 dy 
high in the fore-noon , you Joall find 
beur te be 23 minutes paſt 7. 


But atthe ſame height on the fill, 
Ofteber , you ſhall find 4 minutes alt 
9 in the forenoon,, or 56 paſt 2 101 
afternoon, in latitude of 51 pr. 30). 
beingthe latitude of London. 

Note, T hat the contrary to this, fi 
the ſuns alticude at any hour , at 
time of theyear; for if the thred 
laid tothe declination, and ther 
diſtance taken frem the hour: tat 
thred ( in the right line ) and meaſul 
in the particular fcale of altitudes, 
| 99: the ſuns alcitude required at 

our or minute. 


7. To findthe Sun Azimuth. 


Take the Suns declination. from 
particular ſcale between your Cc 
paſſer, and lay the thred to the 
ajrit 


(97) 

itade , counted on the deprees from 
,,0toward che end , and ſometimes 
dad 6n the looſe piece, and there 

pit hxed ; then carry the Compiſ- 
s 08 the north ſide in north declinati- 
, and onthe ſouth fide of the thred 

. Walouth declinations, chat is to ſay, on 
Wi cight fide of che thred in fammer , 
"Wd 00 the lefr (ide in winter, in the 
imuth line, ſo as the. other point 

ed abour,, will bur juſt rouch the 

d arthe neareſtdiſtance ,, then the 

int fixed inche Azimuth line, ſhail 

: - ſuns Azimuth from the ſouth 


OY Zrampley, At x5 deg, of declinati- 

 9290d 20 deg high, take 15 deg-from 
be particular ſcale of -altizndes, be- 
Fen your compaſles , then che thred 
id to 26 deg. counting from 60,9 
ard the end fo keep it. 

\ i} Then the neateſt GHancefrom the 

-offifinerh lipe $0:6be; thred ſbeweth 89 gf 

2. tk; the com being carried on +0 

iuFbNlide of the zhred I being o : $Hk 


- DT | 
—_ 3:2 


5 
iT 
«a 


Lo —_— " 


«orr-the left Gde of tlic thred , ti 
:nearettdiftance in the Azimut line, + 
fhewech 26 deg. from the ſouth, forthe 
fans Azimuth in the winter at t5 dep 
-ot declination, and 20 dep. of alcitude 


 berwren your compyſſes ; then if 'youl 


being counted from 60,0 in the Azimw! 


_ the ſame inſtant let another ) rake: 


(93). 


.- Note, [1\the equindtial, when the 
bath weidet lination then thre 14-0 to tak 


the thred to the ſuns allituae in the dy 


3 ay SS 52 53 £2 


line , -it:foall ſhew the Azinuth pequine 
Example - In laticude 1 deg.* 461 

at r6 dep. high;the Azimuth is 97 Gel 

T5 em. from ſouth, at-20 dep. high 6 


deg. 45 m. at 30 deg. high, 4 def 


« fy 

4.5 m.at 38deg-30 m-/high, juſt ſouth f 
8. Tv drand's Htridian line.” 

On #ny flat plain, when the ſan ſhinfjth 
eth , drawthe line onthe plain, mad 
os ſhadow of a thred and ptum = 
bold\up-,-vn{-firair\way ( or" rarhe 


fans altitude, and with that find 11 


ſu! 


(99) 
ſuns 22imuth , then making a center in 
the ſhadow line, lay offfrom thehce (<8 
Ky right way, the ang'e of che fans azimnch 
found, and draw that line, ( the ſuns 14 
motion, and time of the day conli> IJ 
dered, will certainly inform you which F jt 
my the ſouth is from the preſent ſhi- I; 
Gow line ) that fire 1'fay workrman like =! 
performed and drawn , fhall be the | FE. 
tie Meridian line required. 33 


| y To find the latitude ef a place. 


h6Y Joſt at noon , when clie ſun fsin the \} 4B: 
vec meridian , find the ſuns altirude, and | 
krirdown , and fubftra} it from gov 
to find irv cormplement'to 90. , 
Then in winter ſubſtraR che ſuns pre- 
ſentdeclinstion from the' complement of 
the ſuns altirude, and the remainder 
the latitude , but in furtmer 2d che 
ſuns co-alc{tude and decligation,gnd the 
rYuſhafl'be the laritute, OO 
i. | Examyle, On Aa the toth. the 
b Metidian 'aſtrade is 58 dep 37: ®- 
ut 


F 2 whole 


| (roo) 

| - whole complement to 90 deg. is 31 
' -deg. 23 m. the declination the ſameday 
15 20 deg. o7 m. the ſun after addition 


i 51 dep. 30. m.the latitude of Londen. 


Or again, in winter or-ſouth decli- I. 


-nation, on November the roth. the 
ſuns decl.nation is 19 deg. 5 3 Mm. the 
meridian akitudc is 18 deg.z7 m.whole 
complement is 71 deg .23 m. fron 
«which tzking' 19 deg. 53 m- remains 
F1 deg. 30m, 


There be many other cautions, f# 
{mall and great latitmdes to be con 
ſidered, Which I f6attwor here ſpt 
10, but refer thew to the juagment 
and reaſon of the praftiviencr« 


. - 220. To find the boy in other latitude 
| the general ſcale of altitudes, 
-:lime of degrees. 


Take thelateral ſine of the ſum 0 
"the ſure preſent altitude , and hisde 
grellionat'6 in winter , and make-t 


pats 


yeut 


| ( 
.de 


(ror). 


parallel ſine in the co-altitu fe, and Ty: 


the thred to the neareſt diſtance, then» 
the veareſt diſtance from the ſ:cant of 


the ſuns declination, beyond 90 to the: 


thred , taken paralleily berween your 
, fer one point in 9o, and: 
the thred laid ro the neareſt diſtance ,. 


compaſſes 


fizl! ſhew the hour from'6 it the deg: 
counting 1 5 deg, for an hour; 


Example, The latitude 50 degreer, 
the declination 20 degrees ſouth, 
the altitude 10 degrees, What 1s 
the houy ? 


Liy the thred 'to 70 deg. being zo | 


leg. from the go at the head, the uns 
declination ſo counted , then the near- 
et diſtance from the ſine of 5o tothe 
thred, »s the ſuns alcicude at 6 in ſurn- 
mer , or his depreſſion in winter , be- 
ing in this example 15-deg. 16m. and 
0 be laid in- ſummer fromthe center 
downwards, to be ſubſtraRed from the 


lurs prefent altitode, but in winter © af} 


F 3 be | 


$2. on the ſmall line of (ines beyond 


Sr ae ENS 4 . - 
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; the morning , or 6,33 in the after 
nan ; 90. at head being alwayes 6,40 


(102) 
be I id rpwards b:yond the center , tc 
be added to the ſu s preſent altitnde 
as in this preſent example reaching 


the center ; then the lateral exte 
i:0:m thence to the fine of 10 deg. or 
the gencral ſcale, being made a pi 
rafel in 4o., the, co-latitude, lay t& 
thred to the neareſt diſtance , and 
keep it; then take the neareſt diſtzn 
trom the ſecant of the declination ( bc 
yond go on the head) to thethred, an 
make it a parallel ſine of go, and 1: 
the thred to the neareſt diſtance, an 
on the deg. ir ſhall ſhew the | our ar 
minute xequired , viz. 7 m. after | 
the fore-noon , or two hours and 5 
wm. inthe aſter noon. 

Bur in ſummer, at the ſame declins 
tion and altitude of 10 deg. you ſhi 
find the hour to be h. and 27 m-i! 


0,60 on the looſe piece alwayes 12 
which work in ſhort is worded thus. 


» {( 


de 


(193) 

As the 'attera] ſine of the ſum of the 
ſuns preicnt al:itude and altitude sr G- 
[1 Winter, Or Ciffcrerce between , lie 


furs piclent ajiitude and alutude at. 6: 


in unmer, tiken onely on fines; 

To the parallel co-fine of the lati» 
de, ſo is th: paraliel ſecant of th2 de- 
cination, made a paralle! line of 90, 
to the hour on the deg. counting from 
90,28 before in the precepr. 

More of this , with many other 
nies may You find in tte Triangular: 
Quadrant, Chap. 15. | 


It. To fina the Sans Azimuth oe- 
wrally, 


Firſt, to find the azimuth in the equi- 
no<tial , take the tangent ofthe co-al- 
made from 60,0 on the moving leg 
toward the end on the degrees ; make 
it a parallel ſine of go, and lay the . 
thred to. the neareſt diſtance, andſo 
leep.it , by noteing.the place where 
hes; then from. the ſame-line take 
F.4. the - 


on OE ax" 


x2 wi ts foe 
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he tangent of the ſuns preſent altitude 
and carry it parallel till it ſtay inthe 
fnes at the neareſt diſtance to the thred 
and that ſhall be the ſine of the azimut 
required , at that altitude in the equi 
notial : or thus without rzngents, 
Take the lateral ſine of the ſuns alti- 
rode, make it a parallelin the co-ſine 
'of the latitude, and lay the'tbred to the 
neareſt diſtance, and fo keep it, then 
the neareſt diſtance from the ljneof the 
fatirudexo the thred , being ſetinthe 
co-ſine of theſuns alricude,and the thred 
laid again to the neareſt diſtance , give 
"the ſuns azimuth from ſourh ss num- 
bered,or the azimmth from eaſt or well, 
counting onthe head : | 
Example, Latitude Fx dep. 30 m. 
Suns akritude 30 dep, the funs azimuth 
from ſonth is 43 dep 15 m. or 46 deg, 
45 m. fromeeait, 
- Bur for all o'her times, you miuſt firſt 
find the fans aleicude at eaſt or weſttbus: 
© Take the 1n'eral fine of the ſuns de- 
Clinton, make it a parallel in the m 
0 


i  He< - es tim PF. 


a... a6 
of thelatitude, and lay the thred co the 
neare!t diſtance , and on the dep. the 
the thred g ves the alcicude at caſt or 
weſt : This altitude at eaſt, you mult 
jubſtract 0n a line of natural fines, 
from the line of the ſuns preſent alct- 
tde,or takethe leſſer from the greater, 
ſine '0 find a difference with compilles on 
the general ſcale : This relidue between 


henff your compaſſes, ſet one foot in the co- 
the} ſneof the latitude, and lay the thred 
thefÞ f0the nearelt diſtance , then take the 
red] nerelt diſtance fromthe fine of the 
ive] *ttude to the thred , and ſetting one 
m.{ pvint in the: co-a'titude;, an4 lay the 
fi, tired to the neareſt diftance again, and 
ind inthe deg. ir-givesthe funs azimuet 
m. | fon ſouth required, 
th Bot+in- winter work thus. 
P, Firſt find the: ſuns amplitude, tur, 
Take the fine of the furs decl1n7cion, 
Q£ /et one: paine in the co-latitude , and 
5:0 {iy the thred to the neareſt ditlance, and 
e-f inthe d: pair gives the ſuns amplitude 
required; which remember ; Then 
} F take & 


£4 4 

3 27's 
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from the ine of the latitude, to whict 


: (106') 
take the (ine of the-ſuns altitude , ani 
ſetting one point in the co-line of the 


laticude, lay che thred: to the neare! 
diſtance, and'take the neareſt diſtance 


you mult add-the fine of the amplitude} 
hrit found : Then this whole added di- 
ance between your compaſles, ſet on 
point in the «co-altitude and lay the 
tc thred1othe:nearet diſtance , and 
en the deg. it pives'the azimuth from 
ſouth, or caſt or weſt, as you reckon 
it; from 0,60 on the looſepiece, 0r 
go at head. 

An Example for ſummer time is this, 

The funs. Ceclination 13 deg.rs m. 
the alricude 37 deg. 27 m. the altitude 
ateil 17, deg. x m. the. ſuns azimuth 
iron fourh wiil be 60 deg. lJatitrde 
Fi deg. 30 m. And-at the ſime de- 
c::nation- in winter the-Suns amplitude 
will be found to..be 23 deg, 36 m 
th:n at 5 deg 55 m, o* Suns afcirude, 
you (hill find 60 deg, of 2zimuth in 1a: 
tude 5x deg. 30 m, | 


ule 
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UleXXIT. 
Þ The Uſe of the Almanack,. 


8 th Almanackh bath uſually 10 
ranks of figures and letters whoſe 
rames arc. expreſt on the leaſt ends of 
boſe ranks., tia... months in 2ranks, 


times 7 Cayes, then the week days, 
with F, for ſunday, and the reſt in or- 


lily arank of epacts right under, be- 


ud epacts, whoſe uſe is (hus--. 


or1 large one; days in 5 ranks for 5 - 


(er ; Thena rank of leap years; and - 


Ing the epa& fit for choſe leap years, , 
ind ſometimes the dominical letters, | 
deing known by their names 0n the left - 
end, 44,, W, D for week dayes, L. Ye 
tap years, D, L. for donnoical lecters-. 


Ts : 


(x88) 


. I. To findon what day of the week, the 
firſt day of March will fall onany jeu 


| If the year propounded be a leay 
5} year, andexpreſled, ip the Almanaci 
3}; thence lecter right over for week day ( 
TT ſheweth it : Example, Forthe year 1 
2676,expreſt there, and the letter right 
over it is W. for Wedneſday. But if if] 
te. any other year between a leap yeir | 
then thus , ſeek the teap-year laſt pail | 
before the. year propounded, and then 
a4 b-fore the week day right over | 
the firſt of March, for that teap year; | 
\ | then the diy-changing fucceitively a5 
wW the week: days procced, as thus : I! 
| 


—_ — - yy as Da 


{ | ahefirftof Aferch on a leap year tel 
Monday, the firlt of March the nex} 
year following, will bz Tueſdiy, the 

next Wedneſdzy, the_next ThurldayF. 

and then the other_next ſucceeding 

le-p yearivexpreſfſ=d inthe Atmanack; 

thu; a righe counting from the lat} 

ieap year anſwers the queſtion. | 
Example 


w— % ae 


ha A —_— yo ma 
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'(-229) ; 
Example, Suppoſe I would know on | + | 
what day of the week the firſt of March | 
hallbe in 1677:Firſt in 267 6,'he Alma*- 
ck ſheweth-Wednefday,then in 1577 
leap it wil! be Thurſday, in 1678. Fryday,, 
wn i in 1679, Saturday, end in 1680, Mon- 
ld Gy 2gain, as the Almanack hewegh,, 
rear] 10d the like for ever. 


f il 2. Having the week day-for March -+- 
ea fu any y'ar, to find what day. of the meth; 
PUG 07. da) 11 any month ſhall be that year. 


1 In 1677, on Z«ne 4th, what day of- 
a ;Y the. week js ir, Aſarch x being 1hurb 
} 45Y dag? Hirſt according to the Old: Ro» 
1TH dan account. Afarch is the fit month, 
te then is ?ane the, 4th. then in the rank 
extY of the months find 4, whicb-is 7 axe. the 
tbeF 4. month, then all che dazsnght vn+ 
layY 4,in the year 1667, are -Thuridays, 
ngy "i. the 5h. 1.4th. 21th. and 28h 
ck; F ups, then if the 7th-be Thurſday, the 
atY ith.is Fryday,the gth. is Satturday,c*c. 
9 that the 4th, day, the 11th. 1Sth. 

| : and A. 


(110). 


and 25th. days of Zane, in 1667 are 


To find the Epaſt any Year, and then 
by that to find the Moni Age to a day, 


Firſt in every Leap: year for 28 years, 
the Epa@ is expreſſed right underit, 
8s right under 1676 is 25, theEpaRt 
that year , for the other three years be- 
tween, addr, 2, or 3 elevens, and the 
ſumif-under 20' is the EpaRt requited ; 
Example, in 1678, what is the Epiti 
In 1676 the Leap-year it is 25, then 
1678 beinp 2 years afcer, 1 2dd 2c 
levens, viz. 22to25 , the ſumis 47, 
and'being above 30... Ttake away 30 
and the remainder, 15 is the EpaR for 
—_— Om thae the —rmmay 

unday Letter, changerth'7 anxary 1, but 
the week day nad the ng 00 the 
firſt of March, ©: | 

Then to find the Moons Ape, add 
the EpxQ; the Month; and the day of 
the Month: jn- one ſum, and char ſun 


— a oo. Pw- fc £64 as a6 . ms - - 


if 


E212) 
if under 30, is the day of the Moons 
Age, ſo alſo is the remainder, when 
290r 30 is ſubtracted, ſubſtrat 30, 
when the month l:ath 31 dayesor hut 
29, having but 3o days: Example, 


In 1676 , on the Toth, of Afay, 
what is the Moons Age ? The Epa@ is- 
25, the month 3, the day 10, the 


ſkm38, from which when 3o is ſub. - 


rated; remains 8, the Moons Ape !0 
i day, 


Ars 


Ule X X L II. 


The Uſe of the General Scai® 
of Sines in part. 


r The fine of 'an Arch'or Angle gr 
wW,, find Raditu. 


i the- fine given berwixe your 
4 Compaſſes, and ſet one point 
the ſame ſine on the ages 

| an 


(12) 
:nd with the other lay the thred to the 
neareſt diſtance , and- there. keey it, 
then the neareſt diſtance from go to, 


the Thred is the Radius required to 
found. : 


| T7 
2: KR aging, or- any known Sint giom 
to find any ether... ' 1 


Take Radius or the (ine given, 1 
cween your Compaſſes, and ſertingone 
pointin Radius or Sine 9o, if that he 
prren; or inthe ſine given on theg 
neral Scale, and,with the « Wb; 
lav the tlired"to the neareſt d ſtince, 
tlien the neareſt d ſtance from any fine 
yo1 would: have to the thred, ſhall bel 
the ſine required; arif you have an fy 
unknown fine , carry it nearer or fur, 
the. from, the-xenter -,_ till che oiher 
P®.nt'turned about. will bat. zuſt rows 
the thred , then the fixed point is the y 


ane of the. meaſure required .to thitYr! 
Radiug, _ "Tf 


3. Thi 


(r1;) 


1, The Rading being $1ven, to find 
om Tangent or Secant to the ſame 
"OW 1adins, by the general Scale of Sixu onely. 


"ake the given Radius between your 
nf Compaſſes, and ſer one point inthe 


ine complement of the Tangent re-, 


quired, and hy the Thred to the near- 
& diſtance, and ſo keep it; then the 
rareſt diſtance from the ſine of tlie 
XY Tangent required , ſhall be the Tan- 
ME pert, and the neareſt diſtance from (me- 
90, to the Thred, ſhall always be the 
Kcant required. | | 


+ Any Tangent or $Stcant groen, to 
fad Radins, and then any other Tangent 
"BY Secant required. VENE (27 


If a Tanpent be given., make it 2 
pralle! inthe fine thereof, and lay rhe 
Thred, then the parallel co-ſine 15 Ra- 


iy, 


_ O—_ 
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If a Secant be given, make it a ap- Yihe 


rallcl always in go, and lay the \hred 
(to, the negrelt dijtance as always be> 
fore aid alter ) then tbe parallel coſine 
ſhall beRadivs; then having the R+ 
dius, make uſe of the laſt Rulz, to kndtil 
any ching required, po 


| [41 
5. To lay down any Chord, to ann 
R adius leſs then the ſize 30 on the gene bg 
ral Scale. l} 


Take the given Radius , make it 
parallel in30, and lay the Thred, anir 
being laid, note what deg it cuts , {off 
the more ready ſetting it again , if your 
uſe it often ; then the neareſt diſtancYn 
from the (ine of half the angle required 
ſhall be the Chord required. 6 


6. Tolay down any Chord, or Angli 


po the Radins of the fine 90, on the ge 
zal Scale, - 


uu ==» _ way 


Take the whole lateral length, fro 


af: 
red 
des 
R+- 
find 


ene 


gl 


0 
' 


JW ine be roo. large , you may uſe any 
W icing che Radius in fine 90, and lay- 
IJ fom the (i.e required , ſhall be the 


(115) 
the Center to 9o on the general Scale, 
ind ay it dowa 04 any line from the 
point from whence you would r2ife the 
angie then take the.{mne of che angle re- 
zuced from the Center downward late- 
ally, ferting one Compaſs point ia the 
poine made in the end of the line, and 
wth the other draw the touch of an 
ocd;then 1 (ay a line drawn from the de- 
ſgnea Center, to the touch of an arch, 
lullbethe exaRaogie required, 


Note, If the whole length of the 
& Radius to your mind parallclly ; by 


ngthe chred , then the neareſt diſtance 
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ve to draw the touch of an arch withal, 


—_ 


7. To lay. divon readily any Sine , 
Tangent , or Sec.nt , to two Ralinſſes, 
i, The greater on the general Scale, 
od moving Leg , the leſſer 0% the looſe 
fece , and beyond the Centers week 


CY 
$4 " © 4. I iT os "oy 
—_ HW IE ys 
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| mo , theo the leffer line of find 
beyo:d the 


(r16:) 
Seek the ſine required on the pener; 
Scale from the Center downward, ar 
that ſhall be che Sine, for the Tan 
pent count from ©,60 on the movin 
Leg along the deg. and that extent't 
ken with Compaſſes from the Center 
pin at 60,0 ſha!l be the Targei 
required, | 
hen for the Secant the entet 
from the Tangencto the Center, ſh 
be the Secam required 
If the Radius of the general Scile 


Center, on the head Lepli, 

is a line of (ines, and rhe proportion 
Tangents is the very deg. on the 1ooYr 
piece, counting from 60, toward tl 
moving Leg, and the Secants, are, th} 
weaſu'e from the Tangents to t 
Center. 
_ Allo; Note, Thatthe leſfer Radir 
Is juſt one third part of the greater, | 
that if the greater Radius proceed 
farenough , then take the ſmaller R 
dius , and turn the Compaſſes 3 ti 


j , 
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nera#y0u have your want ſupplied; bye 
2nS$oore 2wple and plain diſcourſe , wilf 
Tarfhor find in the Book, - called the T y5on-- 
wins Ladrant , of thee matters. 


Uſe X XI'V. 


To find the Declination of 
any phaumn. 


5 
fine "REE the Triangular Quz< 
#21 þ 


————— 


'drant-, by putting inthe looſe 
orice; then the - Sun ſhining at x2 a 
ook ', apply the -head Leg to the 
| if Wall, bolding the Rule as level as you 
eh; then hoſdup a Thred and Plum- 

Pct, till ie playing even and ſteady, 
ſhadow of the Thred cut 
digEuer where the Thred is faſtened, 
, (Q#9d alſo on the deg. on the bead Leg, 

. Mc loole piece. ; 
RY] And Note, That that deg.is the de» 
efjdination required , as it is 'numbred ||| 
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from 0,60 on the looſe piece, fori 
the ſh.dow fail on the left hand of 0:6: 
on the looſe piece, then the Declih 
nation is' Eaſt-ward , 1f ic fall on i} 
right hand, then the plain declinet! 
Welt-ward , ſo many dep. as the ſhy 
dow of the Thred ſheweth on the lt 
irument. 

2. Another time alſo, to come bd 
the Dec'ination ealily , is to waitti 
the ſhadow of the Thred, held as! 
fore, fall juſt on 0,60 on the look 
piece , that is when the San is juſt 2 
gainſt the plain, then, by the Sunsa 
urude taken at the ſame time, find the 
Suns azimuth, and rhat ſhall be wet 
plainsrrue declination required, acco! 
ding as the 4zrmuth is, either E t-ward 
or Welit-ward, in the fore-noon orai 
ternoon of the day. 

3. It exberof theſe times are to 
particular , or 'prove- inconvenient, 
then thus at any time, Except tOO Nnea 
noon ; apply the head Leg tothe Wall 
and ho'd up a Thred and Plummer, a n6 
| od 


(119) 
| what Angle the ſhadow m1 kes ] 
| 0n which tide of 0,60 onthe looſe 
ece, falling on the lefe-hand paſt, 
d the right hind want : which ſer 
wa in Ink or Chalk, then preſear;y, 
(on as poſlible', get the Suns 21115 
le; and fer that down'a)ſo, witli the 
zyot the month and time of the Cay , 
Ither in the fore-noon or after-noon , 
this manner as followeth jo the Ex- 


& On the 12th. of 'Atay T come 20 4 
Wall, and applying my Rule, and 
ling up a T bred and Plummet , che 


J' May 12, 1674; Forenoon. 


* 


: : Br. M» 
Suns Altitude 35 20 
Shadow want 49 00 


Azimuth want 78 30 


South Eaft 238 30 


budow falls on 4o degrees want , 9nd 
the ſame time oþſerving tbe akjrude 
| Q 


(120) 
of. the Sun, itis 35 deg, 20 m-thenth, 
Suns azimurh, at thac altitude, will bn 
tound to be 78 deg. 30 m. wanting offfjuil 
coming te South, as the ſhadow wantezo! 
of coming to the Pole of the plain 
Then SO obſerve to (abtrac th 
lefler from the greater , the lines being"! 
alike , viz, both want , or both gaf 
and the remainder 38 deg om, is 
declination South Eaſt , becauſe t| 
5u would come to the pole or meric 
of che plain before ir comes to i! a" 
South, the meridian of eons, 
Example the ſecond, 
ro the ſame plain, I ſhould in a aſe 
noon apply the Inſtruments, and t! 
Ghadow ſhould fall on 70 dep. pi 


Atay 12, 1674. Aſter-noon. 


gr. m. 
| _ Aa 56 20 
ador paſt 70 00 


per and. paſt 31 30 


— ——_—— 


Senth Eaſt 38 30 


ode 
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ame time, 56 deg- 20 m. than the Suns 
wimuch ac that alcitude wi'l be 31 deg, 
teY;0m.paſtthe South;here alſo the ſignes 
inflcing alike, viz. both paſt , aſe Sub. 
th&ation, and the remainder 28 dep, 
infz0 m. 15 the declination South Eaſt, be» 
Mele it comes to the meridian of the 
gin, before it comes to the meridian 
the place , vie. 12 a Clork. 

3. Athird Example, Suppoſe I had 
me to the ſame plain about 1o a 
.FCock, and found the Sun to be paſt 
baſic plain 10 deg,and the altitude 37 pr, 


ff a7 12, 1674 Fore-noon. 
" gr, M» 
Suns Altitude 57 © 
P aſt plain lo © 
Azwumpth want 28 30 
. Seomth Eaſt 38 30 


benthe azimuth found at that altitude, 
| de 28 deg. 30 m, want of South , 


:cauſy 


Je {:g. 60 m, and the Suns alritude che 


09 AA 
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decauſe before noon : Here the ſignes 
being unlike, viz. one want, the other 
paſt , uſe addition, and the Sum iy 
38 deg. 30 m. the declination South 
Eaſt , becauſe it comes to the meridi 
an of che plain, before it coxes to the 
meridian of the place South. 

4. A fourth Example hall he of 
North Welt plain, As ſuppoſe at6Y int 
or thereabour, after-noon , I come toifl (uct 
a plain on the ſame 12th. of May & ( 


| | (E]! 
GWHay 12 1674. Aﬀter-noon, Y fi 
or, m. V 

Suns Altitude IF © | 
Shadow want 20 ©0 Wl 
Azimuth Sun paſt 104 20 " 

| 124 20 _ 

f 180 o0 _ 


O55 40 


C74. and applying the Rouſe to ti 
Wall, the dow of the Thred at 


20 de 


(123) 
+} 2>deg, wanting of che o deg. 6o tt. | 
rf nd at the ſame time the Suns altitude 
x is 15 deg. then the azimuth will be 
th} 104 deg. 20 m. palt the South , thea 
il ifter the addition , becauſe unlike 
bel ſignes,the Sum is 12.4 deg. 20 m. whoſe 

complement to180, is 55,40 the de» 

cination North Weſt; becauſe the Sun 

inthe South , cannot look or ſhine on 
oF loch a plain. 

One of theſe four ways , will fit all 
Caſes can come , bur for further con- 
frmation , confule the Tryangulat 
Qudrant, bs 


Note, That 4 good Box avd Needle , 
wil do this work mere eafily , and bf a 
ſud garde in the operation, sf it by nat 
&irabked and drawn aſide by any mag- 
Mical property 3 yes the way by the Sun 
«the ctaee# and maſt artificial, 
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Ule X X V. | requ 


To fnd the Requiſites for” 
Ereft Decliners, asSubſiile , 
IStile, 12 and 6 , and ihe Irf 7 
edruation of Meridians, for thatY ine 
Latitude the Rule 1s dracunÞ« 
'Or amy 1a VIZ. 51 deg. 30 my" 


; 9 t FRO un 
| £u the [ igurc. " 
3 1. To find the Subſiile from : Ze Ns 

Ay the Thred to the comp| : 


A. ment of the declination of th 
plain , counted on the azimuth line} ® 
-and on the line of deg. irgives the (ut 
"Kile, counting from 60 deg. o m. 


Example, Let aplain dectine 20 def © 
the Thred laid to 7o deg. on the 3 
'muth line, being the complement if _ 
-20-dep. ſhall cut '0n the hne of de p 


435 


$:. + 8 | 
15d:g 12 m. the ſubſtile from 12 dege- 
required. | 


2. To find the Stiles Wight abovs 
the Subitile. 


Take the diſtance on the azimuth» 
line, between 9o dep. and the plaines- 
declination, and meaturext on the par- 
1:ular ſcale of (ines , from the begin» 
ning, and it ſhall reach to the Sciles- 
ley! required. . | 


Example, The extent from go, dep | 
020, gr. on the az 'muth line, being 
adfrom o , on the particular ſcale of 
ines gives 35 deg.q5 m.theſtileselevatte 
(above the ſub!tile required. 


3: To find the Angle between 18' 
#46. 


Take the plains declination from the | | ' 
particular Scale of fines ( leſs by the bk ' i] 
fn: of the plains declination , toa Ra- | || 
(us equal co the firſt 45 m+ of the firſt - 

G 2 deg. _a 
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deg. on the ſime particular Sca'e off the 
Gnes ) and lay it trom 99 on the a2. 
muth \cile, and to the compaſs point dl 
lay the thred , then on the line of dep. 

the thred ſhall give the complement of / 
6 from 12, counting from 60,0 toward] « < 
the looſe jpiece, or the Angle it (elif tk: 
counting 60,0 for 90, 5o, for 80, <4} ind 


99 
Example, For 20 deg. of declination, i! 
The extent from near 20 m. onthe 1191 
prrticular ſcale, to 20 deg. laid fromſ] wb 

[_ . on the azimuth line, and the 
hred to thar point, and drawn fircighlY * 
on the deg. gives 23 dep. 18 m. off -» 
66 dep. 42 m. the angle of 12 and 
6 required. Y ia 
War 

4: To find the Inclivation of Mo 
bans. I. 
Q 
Count the ſubtile on the particula 3 

ſcale of altitudes , and take 6 extent 


from o deg. to the ſame between yout 
compaſles, and meaſure it from 90 - 
| --: _— 
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the zimuth line , and it ſhall give the 


complement of the inclination of me» 
of f1dla ns, 


lh Example, The ſubllile for 20 dep; 
i cf dechnation, i« 15 dep. 12 m. wh ct 
(M then from the particu ar ſcale of (ines, 
-M and meaſured on the az muth line from | 
go deg. gives 65 deg.10 m.whofe com» "Bil 
jlement 2.4 deg, Fo m. is the inclina= {| 
ef 1100 of meridians required, for a plain | 
nl *boſe declination is 20 deg, 


il Ther you may find the requiſites for 
ol #) declining plain , for that latitude the 
WM h Anle is mage fer, 6r by the genera 
Sale of Sines, for any latitude in thir | | 
Manny. 


& As — Cotang. lat. 38 3%} 

S lo = Sme go 90 CO 

@ oo == Sine Dic'm. 20 oof 
To — T ang, of Subfue I5 123 


G 4 Srile 
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As — Coſine lat. 38 28) 

I 7* == gor 90, 99 Ov 
© Jo = Cojine Dicly, 70 oof 
To — Sine Stile 35 a6) 

Go As — Sime Dilin, 20 009 
*— To Sine 9o, 90 00 
& Se». = T ang. lat. FI z2( 
8 To — Cotane. 6 arnd1t 23 18) 
'E As — Targ Declin, 20 00} 
s - To #=- ance; Fi 32, 
= So = Sie 90 * 90 qe: 
= To — 1 ang. In, M. 24 "> 


More ways to find theſe, are ſetſorth 
in the Triangular Quadrant. 


The manner of wotking the Laſt , and 
by conſequence all the reſt. by 111 Fenee 
eral Quadrant or Sines js thus : ® 


Take the lateral Tangent of the de- 
clination 206 dep. counted from the 
Cen- 
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Center at 60 deg. o m. on the moving” 
Leg toward the end , between your 
Compaſſes, and make it a parallel ſine 
of 51 deg. 32 m. in the geueral Scale 
of Sines, by putting one pointe 1n 
c1 deg, 32.m. and with the other ſay 
the Thred co the neareſt diſtance, and 
ſokeepit : Then the parallel ſine of 
99 taken by putting one pointin go deg. 
2rd open the other till it will but touch 
the T hred at the neareſt diſtance; then - 
\© bis extent meaſured laterally , from 
'N Godeg. om. onthe tangent line , will- 
"> ich ro 24 and 56 the Inclination- 
of Meridians required ; and ſo for the-: 
&%, as in che Triangular Quadrant. 
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— Ls - 


Uſe XX VI. 
To Draw the Dials. 


Ii. To draw 4 Horizontal Sun 
Dial, Fig. [. 


Irſt draw a Meridian line for 12 
a Clock, as A B, and in that 


_ deliga a point for a Center 8s at 


'< , through which point draw a per- 
pendicular line for 6 and 6, all» 
draw two lines at pleaſure, parallel and 
equidiſtant from 32, as DE and FG, 
Then by V/e XX1I11I. Rule 3. count 
C D Radius, and to it find the Se: 
eant of the latitudes complement , 
viz, 38,30, thus, Take the extent 


C D. between your Compaſſes , and. 
ecting one point in 51,30, the com- 


Nemen of 38,30, on the general 
| Scale 
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(cale of Sines , lay the Thred to the 
neareſt diltance , then take the near- 
et ditance from go to the Thred, and 
that ſhall be che Secant of 38,30, to 
ky from D to E, and from Fto G, 
ind draw the line & G. 

Then make the extent B E,, or 
BG, a parallel in 9o, and laythe 
Thred to the neareſt dittarce, then 
ike the parallel exte:-ts, from the 
points in the general +*cale , being 
Tangents for the Hours and Quarters, 
nd lay them from B toward E and 
, for the Hours and Quarters re- 
quired. . Plainly thus; 

Take the extent E B between your 
(ompaſſes, and ſetting one point in 
950 , with the other iay the Ihred 
b the neareſt diſtance, and there: 
keep the Thred , by noteing what 
leg. and m. is cut by it, wheorighe 
ad, then the like parallel xi-nt 
tom the ſeveral hour points, to che 
Ihred at neareſt diltance , ſhall be 
tte ſeveral Tangents of rhe Hours and 


Quaters 
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Quarters required ; then having 
marked che points for 10,11,1, and 2, 
from 12 both ways, take the extent 
D E, and make that a paral'e| Tangent 
of 3 hours or ſine 9o as before, anddraw 
laythe Thred cotheneereſtdiſtance,andWlne 
note it,and ſo keep it till you have takenWind 
all chc points ſeverally., and laid themEmer 
one after another , on both lides rom rio 
Dand F, at6 and,s, for 4,5,7, and 8,Wou 
inthe morning, and for 4,5,7, and 8 «E641 
the after 00n , them, and the quat-W\nc 


_ ters berween if you pleaſe, mat 


Note that the Came manner of work F'be 
int, andthe ſaine points, ſerves for all Fu 
ere&t Decſiners , therefore mind this ihe 
well, for I intend brevity in the rel «| 
of the Dyal!s, 1h 

The height of the Stile will be 51 gr. tt 
30 minutes, or equal to the Laticude F1 
atal places, fora Ho izoutal Dyal. 


2. TodraWa South erefl Dya!, Fig.1l. 


As.in the former Horizontal Dyal, 
| your 


(rzz) 


jour firſt line was a Meridian line, (6 
here in this Dyal (tte Plain being ſup- 
poſed fixed) a Perpendicular line, in 
the middle of the plain' is firſt to be 
(awn for the hour of 12, in which 
line delign a point for the Center, 
ind in that Cexter- croſs the for- 
mer perpendicular line, with a Ho- 
tizontal line, for the wwo 6 a Clock 
hour lines , as the twol.nes A B, and 
band 6 demonſtrate. Alſo, draw the 
nee 6g ard 6G z,parnllel to A B, Then 
mikAG, a parallel ſine of 38,30, 
he complement of the latitude, and 
iy the T hred to the neare(t diſtance, 
then take out parallel go, and lay 
(from Gto 3, and.from 6 to 9, 
ad draw the line 9,3 for the lows: 
t Co-tangent line, then make 6 A 
i parallel in 9o , laying the Thred 
ind noteing it and take out the hours as 
fore in the. Horizontal , and lay: 
lem both wayes from B. for the- 
von-hours, 

Agzin, make 6,90r 6,3 afarallel! 

; line 
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fine 9o as before , and lay them, v', 
the hour points, from 6 on both (ids 
downward only , for the morning and 
evening hours, for the Stile take paW! 
ralle| 38,30, from the general Scale WW" ® 
and fetting- one point of the Com. ! 
paſſes in B., with the other make Lil 
the touch of an arch, as at C, and 

draw the line A C for the Stile line 1 
of the Dyal, 38,30. 


R 
2. To draw ay Eret-Direlt Nm 
Dal , Fig 111. - 


As before draw a perpendicular Yb 
line, as AB, and a Horizontal line, B** 
as 6,C,6, alſa draw two lines at plea- ie 
ſure equidiftane from, and parallel to, '® 
AB, as 4,8 and 8,4; then make C > 
6G, a parallel (me ot the co-latitude 
38,30, than take our the points for the k 
hours, and lay them on both (ides, £" 
from6to7and 5, and from 6 to 8 2nd £® 
4, upwards and downwards, as in the ly 
Figure for the Stile , make any diſtance R 
you 
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jou pleaſe, as CA, a parallel (ine of 
go, then rake our parallel 38,28, and 
nake 2 couch of as arch , as at D, 
then draw C D for the Stile , which 
nthe North Dyal muſt point upward, 
s it did downwards in the South 
Dial, and right over the line A C. 


4To Draw an Eft o Weſt Ereit Dial. 


Reifie the Rule by| putting in the 
4 Wibole piece, then pur a plummet on 
the Thred , and apply the Rule to 
be Wall, and cauſe the Thred play- 
rg well ro cut 38,30 the comple- 
nent of the latitude , then by. the 
. Wed Leg draw. the lines A B,CD, 
 Wiirallel one ro another, for the rwo 
; Fcontingents or EquinoGial lines. 
»& Then in thoſe lines delign a point 
» Ytere you intend 6 a Cleck. ſhall be, 
und in thac point croſs the former 
| right angles, , and draw that line- 
u'6.a Clock hour line , then reſolve. 
Kh your fel bow. far you yr" 
ks Rs tne 


oo 


Los 
A 
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the extent tobe from 6 to x12, 0 
from 6 to io what youpleaſe, take 

the ſame ez'e:17 horweerr your Con 
paſſes, and 1!iv + Rule or Thred t, 
th- Center , at 6o in the looſe piece 
and: put-one point of the Compaſſz 
in 75, on the looſe piece ; then 
p:t from you, or draw near you, 
the Rule,, tilt the orher point of the 
Compaſſes will bur juſt touch ir, then 
there {6 keep: it fixed; then the near- 
e.c diſtance from 60 , on the Tar 
gent on the looſe piece, to the edg 
of the Rule , ſhallreachfrom 6 to x0, 
on , both the equinoQial lines - firſt 
crawn- ; ag2in the extent from 45 on 
th: looſe piece, to the Rule, ſhall 
reach from-6 to 9; the extent from: 
20 to the Rule, ſhall pive the mea- 
ſure from6 ro4and8, laſtly the near- 
elit diſtance-fron 15 to the edge of 
the Rule { cuting the Center at 0,60) 
ſhall be the extent from6-to-5 and 7; 
then by theſe points, lines drawn pa- 
:Mel to. 6, or perpendicular to the- 
equinoRial , 


—_— —— 
—— 


(137) 
ecu'noAtsl , hall Le the_ hour line? 
Mrccuired : the Stiles elevation muſt al- 

vals be the ſpaceof 3 hours from 6, 
d fff vic. the meaſure from 6 to 9 in the 
Et Dial , or from 6 to 3 in the 
1M Vet and ſtand right over and pa- 
el ro 6 and the plain. 

Ncte, T hat the Weſt Dia! is like 
tie Eaſt ſide , when you turn the 
backſide of the Paper teward you. and 
ooking agzinſt the light, and the 
neſt convenient way to draw the c.. 
oe fuincRie] line is , to let the lun me” 


4 pay on 81,30 , and then draw the 
6 Y ve by the looſe piece , for an equi- 
n} "ial line, and 6 perpendicular to 


11": ind all the reit as before. Leaſt I 
ſhould be obſcore in laying the Rule to 
tz Center at Go , mind his Figure 
HF, let A B repreſent the Targent 
fin on the looſe piece , numbred_ 
)$15,2045,60,75 arB, then ler A Cre- 
, Y ffcſent the edge of a Rule laid ove? 
the Center at A, and as far of 75, at 
AB, as the intended meaſure, Irom 


6 to x1 \ VIA. from B to the arch 53 
IF 1 hca EF 
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If Then the Rule fo laid, keep it ſo Miu! 
znd rhe neareſt diſtances from 60 4; Eden 


20 IF, tOtte edge of the Rule Aus at 

A ſhall be the hour ſpaces required , ff 
at lay from 6 on the equinoctial linaſhe' 
| el ( 
'þ F- To draw a» Evelt Declining 
'Þ Dial, Fig. VII. het 
" ; I2, 
'F Let the declination of an ereR declinJſihe 


\Þ ing Dial be 20 South Ealt ; then fir 
k by Uſe XXV. find the requiliteſtte 
'” as ſubilile, ſtile, 6 and 12, and thaide 
{| inclination of Meridians , and (Ft 
them down in a Paper in this manner 


2r how elſe you think fit. N 

' 
1 Subſlite IF 12 6 
i 12and6 66 42 a 
inci, Meri. 24 5@ | 


Then firſt draw a perpendiculit 
line for 12, as AB, and then WW 
l:nes on each fide, equidiſtant ani}! 
| parallc 
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illel to 12, as CD and EF; 
45 Miden appoint a place for a Center, 
Aa A, and from thence defign any 
litance, as to B, and take it berweea 
he Compaifſes , and make it a paral- 
el ſine of go , and lay the Thred, 
myg:od note the place or ſo keep it, 
then take Out the parallel ſine of 15, 
12, and ſetting one foot inB, deſcribe 
therouch of an arcks, as at G, and 
Wow A G for the Subſtile Weſiwards ; 
hen make A G equal to A B, and 
Wide Thied laid as before , take out 
Wie pirallet ſine of 35,45 , and ſetting 
ne point in G, draw the touch of 
arch, asatH, and draw A H forthe 
ile, then take out the parallel (ine 
& 66,42 , and draw the touch of an 
>, asat I, one poiut being fixed 
1B, and draw that linefor 6; or 
100 may lay theſe angles off inan arch, 
5with Chords by V/e XXUL. Kule 5. 
Then take the diſtance of the pa- 
alle! A C, and by Uſe XIII. Rule 4- 


nike ir a paraſlel ſine go , then take 
| out 
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on the parallel fine of 70, the comyl: 6.7 
ment of declination , and make th 
a piralſel ſt e of 38 28 , and th ..; 
take out piral'el go , and lay it fron m 
A to K, and on the paral'e] fron ob 
6 to D or 9g, then mike K Dap 
railel fine 9o , and lay off the boy ; 
points both ways from K , for 10,1! fbf 
x and 2, and if you take the Tanfſ®* 
gent of Inclinations from 60,0, and bu 
jay it On the general Scale downward bl 
and then take from thence to the | hrec 7 
it will reach from K to G, the ſub 
ſtile, if you have mide ao miſtake in'?; 
your former work. nd 

Laſtly, Make 6 D a parallel (ine p 
of 9o , and lay off the hour points: 
from 6 , as you did before , and 
you have points to draw the hourſ® 
lines wicthal , if you want! a pon 
at 4 afrer-noon , the meaſure fron þ 
9 to 8 onthe Eaſt (ide, is equal tt 


the meaſure from 3 to 4, andſofo 
all others, as 5 or 6, 


Is 6, T6 


I41 


6, To dra'v 4 North tes Eritt De- 
c iner ,ceclining 30 deg. Fig. VILI. 


W fit, As before by Uſe XX V. 
Wd the re;,uiſires and ſet chem down 
rady tor your uſes 


\ while 21 40 


ue 22 JF hb WW 
zand6 57 49 _—_— 
Incl, Mer. 36 25 


Then draw a perpendicu'ar ſine, 
rpreſenting 12 at midrighe, as AB, 
nd a parallel chereto, a: C D, on both 
nfides, if you pleaſe as before, then 
king a North ; lain , the Stile look- 
nM9gupwards , the Center is downward, 
vu at B, 

Alſo Note in this, And all uvher 
pains the Subſtile is laid controry to 
tle coaſt of declination , lay off, 4; is 
phe before , the Subllile, S'''- 2 

6, 


ace , 
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Then mak: A C a Secantof ; 
and take out the Secant of 51,0 
and make it a parallel tine of go, a 
lay down the hour pofnts as befor 
and draw the hour lines that bepr( 
per for ſuch a declining Dial, to 
choſe that can come 1n uſe at aj” 
time of the year. 


7. To draw a fir Declining Dial 
Fig. I X, 


Thoſe Dials that decline above 4 
or 5o deg. ought to have their Stile 
anpmented , or elfe they will nc 
be comely nor convenient , will 
aupmenting may be done ſeven 
ways, but this by theSeCtor I cor 
clude moſt neat and teady in oper 
tion. 

As for Example in a South-e: 
decliner 80 dep. 
| Firſt, as - find the requiſit 
and ſet them down, chen by help 08 
the inclination of Meridians, _— : 

a 
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;ble o” hour arkes at the pole , by 
ling the inclination of Meridans al- 
1512; ſub!traR Subſtile 18 
dep foran Hour, mrs po 


Wo for half an 
ur, and 3 deg. 6and1i2 38 


r50ften as you = 74 
in, ſetting down "x 07 


ke remainder as j9 
re you ſee. hls bby 
Then when you 4+ 
intake no more, 9 37 
Mic the remain= wo” I 
dgerirom 7, 30,and 04x 
down whar oy 
M11ns, andthen 
7,30 till 
i bave enough 
In 4 Table 


exe 
Then firſt draw 


perpendicular 
Ru 0n the North 


iſe of the plain as AB, and from ſl 


s V , 
, L 
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Blayoff 38,2, for the Subfllle, beYWf 
done by T[angents or (ines by CH 2 off 
ten draw that line A C, and croſs 
with cwo lines ſquare to it, as DEM! 
FG, in the upper line deſign a pl: 
for 11, and 3 5asE and D, then tak 
45,22, the number in the Table, fc 
3 > out of the Tangents on the loof 
piece , and add it ro the Tangente 
67.8, for x1, and the Sum on the fam 


Tangent line is 73,35 , then cake tf 4 
extent DE, and ſetting one point . 
73,35, lay a Rule over the Centef; 


ar 60,0 0n the looſe piece, and tt 

neareſt diſtance as in the Eaſt Dil 

then take out the parallel Tangent 

45,22, and lay it from D, andtt 

parallel Tangent of 67,8, and lay 
from E , and they meet in H, th 
Place of the Subſtile, then drawHI 
puralle! co A C for the Subſtile , an 
then lay off all the numbers in tt 
Table , for the hours and halfs, as th" 
Rule lies in its firſt poſition , and ma 
them wich ſmall figures to know the 
| aga.n 


» 
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7.1, and be ſure co draw» the touch 
an arch with the Tangent of 45. 
Wicp. for che Stiles beight, as H K. ; 
Then make H | a parallel Tangent 
f 45 , and take out the Tangent. of. 


aW6,12 forthe Stiles height, and lay ic from 


HoL, then take out HK the firſt Ra. 
ls, and lay it from L toM in the 
vach of an arch, then draw K M by 
le convexity of the two arches, for 
be Stiſe line; then make I M a paral- 
| Tangent of 45, by laying a Rule 
60,0 0n the looſe piece and 45 , by 
Fieextent } M , then from I lay off all 
le numbers in the Table again, and 
ork them as before 6n this: other con- 
Ingent line G F, as in the figure. 
& ben lines drawn to thoſe marks, 
kl! be the hour lines for 8 South-eaſt 
Wecining 8© deg. the Stiſe mult be ac» 
"ding tothe pattern.in the is (4 
h@* line N O fer right , and fo far 0- 
rH, as the-diſtagcein the Dial ex; 
th 


if this. ſeem $00. brief, you have ir 
- : H more 


! | "= "CO03 
4 moreplainly and copiouſly in the Tri. { 0 
angular Onadrant, to which 1 referfÞ the 
you, for the making all ſorts of Diak Y A, 


"| andfor any Latitude and he Ornaments} nn 
// alfo. Wt 

j Uſe XX V i11. 

; bi To frd Aſtitudes , or Dt 


i ſtances by tbe (Jiaaral 
" i and Shadows 5 ard be firf 
for Arceſſuble , as 
Station by the Shaaous 


x QFer the Rule to an- Anple' of 6 
'deg. by patring in- che-look 
viece-, and hang a plummet 0 
| hted] and looking ap to- the m 
ar E\, Snppole- the plummet linefal 
Orr x, or/ po nearer of furthvert! 
« fall on x , on the line of ſhadow 
then--conchade ue ateder 11 be 
| " | 


SET SST?” SETS SON, 
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Objctat E , is juſt as bigh'aboye 
the level of che eye, as' trom'C, eo If 
A, viz, the place of ſtanding; to right {} 
nesY under che ObjeRt at A, 
Allo if- you go ſo- far off * the Ohz 
jet that the line falls on 2 of con» 
—J nr fh1dows, iz. at 26, 34 , tie 
ObjeR is but half che lengeh of th 
diſtaice AD , but if you approacti 
ſo near as that the Thred thall*fall 
7;4 #® 2 of right ſhadow; at 63,26, the 
1 *ghr is double the'diltance*, as A E 
F þ —__— =P bo the L (5. 
any 'obiervation by the line of Nur;- 
"Jy bets, ſay, always for ſake” dow , 
haris, whetr the Thred falls tween 
[at 45 and 56, AS x to the parts 
Fu by the Thred , fo is the mex- ; 
"ed diſtance ro" the height required; | [7 
oF bn for eontriy'(hidow , that is when 
Y* Thred falls between 0,60 on the | 
la boſe piece, and 45, then ſay, Asthe | 
ras cut” by the” Thred are  tq. 1 
& ms the' nitabreF_dltance to hl 


br, 
He Example, 


148). 
. Exampe, The extent from 1 to 
2, the parts cut by the Ihred atÞ, 
Q11!l reach che f.me way on the line 
of Numbers from 15, the meaſured 
parts B A to 3o,, the height re- 
quired. " 

Again , The extent from 2 the 
parts cut at D to x, ſhall re3ch the ſameN: 
way from 60 , the farts meaſured, 
to 30 tbe hcight as before, 

The ſame Rules ſerves at any. odd 
parts whatſqever,. and che'ſame man- 
ner of. work ſcryeth , if you meaſure 
the ſhadow of any .Tree or otber Ob- 
jet," and obſerve what part of-theY4: 
tine of ſhadows. ihe Thred falleth on, 
in raking che” Suns Altitude. - | 


2. For an Vndcceſſable Altitude at 
, Iwo Stations. by the Line of Sh4 


' dows. 


- Tifſt, Obſerve at B. afid note the 

þarts cut, viz, 2, ſecondly , obſerve 

* ©, and vote the parts cut ſuppoſe 
, os Þ | - 


- 
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1, or any other odd 'prrt*, but- tp 
oblerve more exattly, uſe (he deg. 
wich are clole divided, and fct 
down both the Angles, viz. the Ar5- 
pe oblerved and his complement, 
counting 'one. as. figured , and the 
complement ( viz. che angle ar rhe 
top) count fromthe head, as here 
"this Obſervation, the obſerved. A.- 
feisat C g5, fo likewiſe is ce 
ment 45, counting; from toe 

bead alſo. 95>, 8.723 + a1 
The other Angle odſerved at B is 
64,26; his complement connting fratn 
the head is 26,34, the Angle at D 
$ 26,34 , but- dis ceinplement at: E 
s 63,26, andthe ſame Rule.for £ll 
nghe Angle Triangles as theſe are. : 
Then. obſerve. the difference In 
Tangents berween the two Anglcs 


Jt the cop found thus, . the comple- 


ole 


30 \kred laid xo 45 on the Quadrat, 
H 3 gives 


© ment at the Angle atB,, viz, AEB 


$26,324, the Thred laid to 26,34 
tathe Quadrat, gives Fo again, the 
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Tangents by fines and lines, fob 
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pves Joo ; then. 50 taken from3cy 
the difference is 50. Ef 
1;hen ,the :Rule is -by the lines 
Numbers onely. - 44-4 

The ;extent from 5o the{ laft found 
dffcrence. to 100 , -ſhall:rezch-fro: 
xs the mcaſured .giftance: between | 
znd C, to 30 the: beight. , 

; Ae4in, in the other-Stations, w 
@ CG and D, the Angle at the Toy 
# at C 45 , the Angle at Dat: 
Top is 63,26, viz. the complemetr 
of'the Angle at D; then the Threc 
kid to 45 , on the Quadrat, gi 


top , the Thred laid to: 63,20 , v1 


the. line of fhadows , ' gives 200 
SubliraRtion made remains 100 , fc 
ibe diffezence in Tangents, 

Then as before, the extent fron 
190-tO Ioco , '(hall reach from 3« 
the' meaſured diſtance to 30 th 
height; and the like for any odd num 
whatſoever. | 

Or elſe without the difference it 


rad 


SIE 
Ir ms ws 


(151) | | 
frat the complemeut of the Angle 
«Co, from the complement of ihe 
Angle at D, viz. 45 from 63,26, 
and the diff.rence 1s 18,26 , then 
liy, 
" As later.] 30, taken from ary 
(ile of equal parts, as incues, faor 
meature, or lines, is to the parallel 
kne of, 18,26 , the oppoſite angle, 
kfing the ' Thred to the neareſt di. p” 
lance , ſo is. the parallel(ineof 26,34, | | 
(042.45, the fide CE. ; 
Again, Secondly, As lateral 42,45 . | | 
to: parallel (ine 9o. , ſo is the .para!- 
le! ſine of 45 to 20 :the raititude re- 
\o I quired. : 
fof8 . The like- work at ewo operation; | Ins! 
erves any right line Triangle, but | 
on *uch more of this kind in the T-ri- | " 
F Lnadrant. Oi 


: ' 
! 


CO EIN GED ro” _— — 


hd Note, 1har one good way to cone | 

by an altitude .at two ſtations, 1s 4 

fo roo and fro, till the Angle 1 

the fartheſt itation be half the An 

F& ar the near}, 2s the Angie. CY I! 
H 4 Wo 


1 
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B is double the Arip.c at SE. and 
the meaſured fide BF, is cw t 
B E; then asyotoBE, fo 116; 26 
wAF3o0. 


3. Fo tak' the med{ſmre of a |; 
Diſtance, Fig X1. 


Let A be the {tation to ſtard at 
and E the mark a far off, whoſe di 
ſtarce is to be meaſured. 

Set the Inſtrument, viz. the Tr 
angular Rule , on ſome flat ſtead 
place at A, , and look exattly roE 
then turn the index about in 8 pe 
pendicular line to AE, toward 
and meaſure in that line any nun 
ber of yards or feet, as ſuppoſe 7c 
and there leave a mark at B , the 
alſo pert the Argle ABE, andd 


_ conſequence the Angle BEA , tb 


complement thereof, 

Then meaſure from A towards E 
any certain number of yards , as ſup 
pole 100, and then from thence 
towar 
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J toward D\, in a ſtrait perpendi 
WlnetoAE, till you eng B 
20W in a right line , then meaſure alſo 

this diſtance C D , as ſuppoſe F$, 

then are you furniſhed ewo ways to 
oY pet = diſtance CE or. AC, asfol- 
HY bneth. | 


a 1. Fir, by the line of number: | | 
- onely. | 


il As the difference {between A B 
YndCD 12, is to the diſtance b-- 
Of tween A and C 100, ſo is the mea- 
er fared diſtance AB 70 , to the di- 
BY ance required} A E 55; ſo alſo 
iCD 58 roCE 485. 


2. Secondly , To work, the ſame by 
ſimes and lines. C 


As lateral 5o , from any ſmall 
Scale, to the para'lel fine of 6g7- 
48 m. ſo isthe parallel fine of83a2 , 


10. the lateral lengih 585 , On the , 
| Ax fame. \ 


*, 


yer C\, and ſet the. lines and fine 


2 Two 
finje Scale you took 70 from; and 
fo is the parallel fine of 90, to-E B 
Os ' 
ay , That you ought to- mer- 
fure AB very exaRly,and take the angle 
ABEexadtly alſo, orelfe your work 
will never apree, in the wo ſeveral 
ways of working. 


4: To find any Breadth or Diſtance 
by Scale and Compaſs or Calcu- 
lation, Fig. X11. 


Ler A B be two marks , 5 the 
two corners of a Wall, and let the 
meaſure A B be demanded, and their 
diltance frou C and D , the two 
fixtions. 

| Firſt, Set up a mark at one (1a: 
ton, and meaſure any certain mea- 
ſure as you pleaſe, and which way 
you find moſt convenient , as at C 


; 


F and D too foot between. 


Set up the Rule on his foes by 
vire(tlz 
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diretly'ro D , the other mark, and 
there fix = then dire& the ighe 
exaQly co B, and note the Angle 
that you find,. as here 45 deg. then 
direct the ſ1ighs-.to A , and note 
MI 12at Angle from D- 112. deg. 
Secondly , remove the initrument 
wD, and fer the fines and lines 
exatily tro C, then fix it there, and 
terobſerve the Angles C D A 42,30, 
nd COB rog, > 
Then the 1hree Angles of every | | 
Irangle bei-g equal to 180 deg. Ii 
eff 'e ſim of 42,30 and 113 , vs. 
te 155 .,30,takenirom 18oremains 24 30, 
ic ** Angle D AC, likewiſe the ſum of 
off 45 and 109, viz. 154 taken from 180 
elts 26, the Angle C BD. 
Then by thefſ: obſervations, you 

MH nay with Scale and Compals on Pa- 
yl fr, or lite, draw the figure thus, 
5 annexed. 

Draw the lireCD, and from your, 
Kcale lay down 100 parts, from C to . 
D, th:n with a line (f Chords as 


| (156). 
the azimuth line , the general ani 
particular Scale of fines ace , making 
the (ine 30 Ridius, as by Uſe 23 
Rule x. 

And lay off. the * ngles as, obſer 
ved, and draw the lines as in thi 
Figure, then you may meaſure eve 
fide and diſtance , as. you pleaſe, Þ 
the ſame Scale you took C D from: 

As. for the Calculation , it is be 
»2rformed by the Tables of Sines and 
Tangents, or a Gazters Rule 1$ mc 
rezady than the natural lines, ati 
for ample direRions therein , con 
jult the Triangular. Quadyavt Abi 
DoQtrines of Plain Triangles. 
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Uſe X XI X. 
To fend the Hour of the 


Day and Suns Azij- 
ruth in any other La- 
_ titude by the general 
Scale of Sines. 


That the Rule may be general for 
more places than out, I have added 
thi Uſe. 


Herefore firſt to find tHe Lati- 

tude of any place., do thus, Jult 
at roon on any day , find the Suns 
Altitude 8s carefully and exaGtiy 
s you may , which to do the 
more certainly, obſc:ve the Altitude 
i lixtle before noon, and ſet ROO 
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in a Paper or a Book, and then 
cominue ſo obſerving every minute, 
or 2s often ay you can , ſtill ſetting 
every Obſervation. dowa , till you 
are ſure it is paſt noon , then the 
comparing of- them together , wil 
confirm you which is the beſt or 
trueſt Obſervation , and the greate! 
and cercaineſt of them you may con- 
clude *to be the Suns Meridian Alti- 
tude for that day : To which Me- 
ridian Altitude in Winter or Southern 
Declinations, add the Suns Dec'inati- 
an , and the Sum is the complement 
of th: Laltitude. 

Bur in Surnmer time or Northern 
Declinations , ſubſtrat the Declin:- 
tion out of the Suns Meridian *1 1- 
tade , and the remainder 1s the com- 
plement of the Latitude required. 

Exa"ple, Suppoſe on the 1roth. of 
April the Noon Altitude of the Sun 
1s 5o dep, 13 m, the Declination ot 
the Sun the ſame day is 11 deg. 45 Mm: 

orthward , then 11 deg; 45 m. ta- 

ken 


» —_— Cm @® " 
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ten from 50. deg.;z13 m. reſis 38 dep. 

28 m. tle complement of the Lati- 

Ing tude at Londos. 

you 4gain , Suppoſe on the 2oth of 
WeY F.4ru4ry the Suns Declination is 70 

wil icg, 3 m. South , and his Meridian 

Or F altitude the ſame day 31 dep. 25 m. 

el W he ſum of-them added togetber makes 
NY 1: deg, 28 m. the comp'ement ofthe 

ti Y Latitude , which taken from go dep. 

e- Frets 5x deg. 32 m- the Latitude of 
"1H lndom required. This Rule ſerves 
i" Y from 24 deg. 20 m. to 66 deg. 30m, 

it JF North Latitude. 


"HY 1. Then the Latitude, Suny Drcli- 
j vation, and Altitude. bes £ giveny 
g to find the Hour of the Day, + 
In the Equino&ial , whe® the de- 

{ I dination is ©, rake the lateral fine of 
| & tbe Sans Alt.cade- from che. general 
| ff beale , #nd make it a patallel in the 
- } o-fine of the Latitude, and withthe 
aher poige lay the Thred co the 
| neareſt | 

"——— 
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neareſt diſtance , and on the dex, it 
gives the hour required, counting 
90 at the head, 6 and 60,0, on the 
looſe pece 12. 

. Example , At20 dep. of Altitud 
io 5x deg. 30. m, Laticude, you find 
8 hours 12. m. in the- morning or 3 
hours 48 m. in the afternoon, 


2. To find the Hoxr-at an) other 
time of the yeay. 


Count the Suns Declination on 
the deg. from go at the head to 
ward the looſe piece, and there lay 
the Thred. 

Then the neareſt diſtance from the 
line. of th: Latitude , counted on-the 
general Scale, to the Thred, hill 
be the (ineof the Suns Altitade at 6, 
which diſtance in Summer lay from 
the C:mter downward, and in Win- 


ter from the Center ( where the T bred. 


is faſtened ) upward , - and note that 
place for all chat day, 


Then 


+, 
4 


tud 
fine 
F } 


hey 
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Then take from that noted p! ceto 
th: fine of the Suns Altitude on the 
general Seale, with this diſtance fet 
one foot in the co fine of the L:ti- 
we, and lay the Thred to the near. 
eſt diſtance and ſo keep i. 

Then take the nearelt diſtance from 
the fine of go to the Thred, then 
with ths diſtance ſet one foot inthe 
co-line of the Suns declination , and 
ich the other lay the T hred co the 
teareit diſtance, and in the deg. ie 
cats the hour required. 

Example , Suppoſe on the 5h 
of April or on the r2th. of -Prbys.* 
a), when the Suns Declination is 
lo deg. and the Suns Altitude an 
each day 15 deg. what is the hour > 

The Thred laid to 10 on the deg. 
counting from the head , and the 
reareſt diſtance from 51 deg» 30 m. 
to the Thr:d, gives tbe (ine of 7 deg- 
45 m, the Suns height at 6 in April, 
or his depreſſion at 6 in Febraary. 


This diſtance laid downward reach: $ 
9 
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to 7 deg. 45 m. on the large. gendfffte tl 
| ral ſcale, tor ele 5h. of Aprii, hinp 
| being laid upw:rd reaches to-neir oped | 
| on the ſmall fines,- for the 1x 2tÞ, of kizuc 
braar). | in it 
T here the extent-from 7 deg. 45m 
the noted point to 15,the Sunspreſenfff bv 
alti:ude , taken between the Compu 
ſes, ſet one point in 48 deg. 30m thill \ 
latitudes complement , and with tlhte 
ether lay the 'Thred to rae nearelifill 
diſtance; laſtly, rake the neareſt dY6 
ſtance from go to:the Thred, andietÞjrr 
ting one poiat in 1o deg. countingfop 
womgo, { or the fine of :80, the cot 
plement of 30 )and'lay the Thred © 
the neareſt Uiſtance, and on the deg} 
it gives 46 m. after 6 in the morning 
or 14m. after 5 at nipht , on the gil 
of April. But on the 12th. of Ft 
bruary the laterat extent from the WY; 
per mark (near 24 deg. onithe {mal 
lines) to 15, laid from 38,30, and th 
thred laid to the neareſt diſtance 
La'lly, che nearelt extent from 90 


che 
"ip 
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etlred, laid from the fine of £0 le 
umplement! of the -Suns declination, 
cd the thred |zj4 to the nearcſt dt- 
ance again , gives 8 ard 4o min. 
in the morning , or 3 2nd 20 m. jn 
the after-noon, for the 12th day of 
dreary. 


Which work is only an adding of 

we Suns deprethon at 16 !in:Wimer ro 

Wake Suns preſent -alt:tode; or the ſub. 

iraRtjog the. Suns tberght art 6-from the 

let preſent altitude :in Sutamer; for thefirſt 
" operation. ; 


; 3. The $0b alitude and der l mation 
| ani {Tatit nd: given, fo nd the ATT, 
Azimmth generally. 


Take the ſine of the Suns declinati- 
bn from the general Scale , fer one 
foot in the fine of the latitude, on the 
JT lne Scale , and with the other lay the 
thred to the neareſt diſtance, and on 
F tbe degrees it gives £! c Suns altitude at 
Ge." 


' then take the neareſt diſtance from 


.thedlaidco:the neareſt diſtance , give 
'the Suns azimuth from South requi 
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Eſt or Weſt , count this on the gerefÞ 4. 


raiSci'e, andcake from thence tori &«: 
S'ns prcfent altitude , which ws 
m+kes a ſub{traQion of the jeffer fre 
the preates. 

With this remaining. diſtance ſet v 
f ot in the co-fine of che latitude, an 
lay the thred co the neareſt diſtance 


fin: of the lati:ude to the thred : 6 
this again in the co-altirude , and t! 


red. | '« (þ 
Example, In latitude 1 deg. 3: 
m1 ,.the declination 7 deg. North, tt 
uns Vertica) altitude at Eaſt will ! 
8 deg. 57 min. ani the preſent altitud 
being 30, the reſidue or difference wi 
be the (ine of 20 deg. r3 min. andt 
Suns azimuth found thereby will be 6c 
deg. 12 min. from the South. 


4. 3ll 
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. But in Win'y time or Soxthoyn 


arclinations, firft find the Suns am» 
plitwde $2145 : 


Take the lateral line of the Suns ce- 
nation, make 1t a parallel in the c0- 
je of the latitude ; then the tired 
id to the neareſt diſ. ance in the de- 
ees; gives the Suns amplicude , which 
Wu mutt remember. 
Then take the lateral ſine of the 
x preſent altitude, and make it a pa» 
«inthe co-fine of the latitude, an4 
| the thred co the neareſt diſtance 
n the neareſt diſtance from the fire 
be latitude to the thred , is to be 
&d lateraſly?to the ſige of the ſuns 
Wylde , and that ſum taken between 
Wu Compaſſes, make it a parallel 
in the co-fine of the ſuns preſent 
ade, -and the thred laid to the 
areſt diſtance on the degrees , give! 
ſans preſent azimuth from the ſout!: 


. red, 
Example, 


Example, At 15 degrees of deci 


nation and 15 deprees of altitude, 1 
amplitude is 24 deg 40 min. -andtt 
azimuth from touth 239 and' 30, h 


| from Eaſt or Weſt 5o, 30. 


COWS... Wa wedge | 


Much more wariety of ili 
k:1d4 may you find in the Tria 
guar Quadfant , ch.yp. 15. 
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APARTICULARS * 


Containc« in the Preceding 
JUPPLEMENT: 


A Short Deſcription. 
2. The Uſe of- Inches and' 
F Mecaſnre togetber _ Reautt ion, 
6 the-rate of. 1, to find theeprice of 
0, and the contrary, 
| Þ 
}. The price of 272 foot 4, , 0r 4 
4, at any rate Per foor , and the 


Fl 


Say. 
4 The price of 1 civen, to find he 'y 
Jt of 100, and the comrary , by 8 
mbers and pence annexed , by 3»[pc- | 
Mſeveral wayes. | 
ſ.. 4 further Uſe of the Numb: wn | 
Mults. F1 
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